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Abstract of JP20001 1 9350 

PROBLEM TO BE SOLVED: To impart a conventional hard and fragile 2-cyanoacrylate-based curable 
composition with flexibility by providing a cyanoacry late-based curable composition containing a vinyl- 
based polymer having an acryl group in its end. SOLUTION: This curable composition contains, as 
main components, a vinyl- based polymer containing at least one group represented by the formula OC 
(O) C(R)=CH2 (R is hydrogen or a 1-200 organic group) in its end in its molecule and a cyanoacrylate- 
based compound. The main chain of the vinyl-based polymer is preferably produced by polymerizing a 
monomer, as a main component, selected from the group consisting of (meth)acrylic monomer, 
acrylonitrile-based monomer, aromatic vinyl-based monomer, fluorine-containing vinyl-based 
monomer, and silicon-containing vinyl-based monomer, although it is not limited to these. 



Data supplied from the esp@cenet database - Worldwide 



BEST AVAILABLE COPY 



http://v3.espacenet.com/textcloc?DB=EPODOC&IDX=JP20001 19350&F=0 



2006/06/07 



(l&>B^mmffff (JP> <12> & ^ ^ 1^ & ^ (A) (ll)4$IFUR&BI«^ 

4^^2000-119350 

'(P2boo- 119350X3 

(43) B ¥^12¥ 4M25B (2000. 4. 25} 



(sDintca.' m&mn fi r-7a-r(##) 

C 0 8 F 290/02 C 0 8 F 290/02 4 J 0 1 S 



C 0 9 D 4/06 
C 0 9 J 4/04 
// C 0 8 F 4/06 

8/42 




C 0 9 D 4/06 4 J 0 2 7 
C 0 9 J 4/04 4 J 1 0 0 
C 0 8 F 4/06 
8/42 

B^«COSc25 OL (^ 26 M) A»M(CR< 


(2i)ma#^ 


4$H710-292671 


(71) USA 000000941 








(zzymma 


^JSIO^IO^ 15 H (1998. 10. 15) 








(72)9&m fill 






:ft*m#F7frA*KWfflsri - 2 -80 ci 












(72)fii»# KBB mm 






;R*iR»F*;ft»K*fflBri - 2 -80 ia 


• 












(54) 







(57) [M^] 

-OC (O) C (R) =CH, ( 1 ) 

) 
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-OC (O) C (R) =CH, ( 1 ) 

m^ms ] t:':^;u^a^tt ( i ) (om^w^mi)^. lo 

[fi*3S5 ] tf-ji/3^*^» ( I ) (DS^i^^ilJ^^:^^ 

[nmme ] b'J^Jb^S^tt: ( I ) <D^W-i^^mf)^3 
0 0 0 fe(±"C*€»a5}c^ 1 5 (DC^rnsO^— ^tClBtgCD 

m^mi ] t'::-;i/^a^(* ( i ) ^Dy;^>^^•-^x-v 

w) tmW-i^^^m (Mn) ©it (Mw/Mn) (?)fii;5>i 

Wo 

jif-s^OM.. ^<Dmt^x'$>i>ct 
$>i>m^m 1 ofBigcDWbttffi^iBjo 

2] ( I) ail^li^J?: 40 



m^m 1 3 ] tr^^i/i^m^ft ( i ) -«$^2 

-CR^R'X (2) 

-[Si (R^) (Y) .0]„-S i ( 

(S;»ti. R'*jcfco*Rn*. i^*rn4>^^^i --2 GOT 

7--2 0<DT^;l/+>H/S. (R* )3Si- 50 
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^«iscc*g^u/cSo x{t. mm. mm. xiii. 

M^-OC (O) C (R) =CH, (3) 

(s;*. R«*«. s/ci*. ^*»i-'2 o(DW*as* 
ti^ct ^wmt-r^m^^ 1-12 <Dc^-rn7:?^-Ji^ 

[imm 1 4 ] fcrx;l.^fi-&t* ( I ) *SStC*^S 
XC (O) C (R) ^CH^ (4) 

^To x«teg. *;^c«*B?s?:^-ro ) vms 

-51**31 1 1 2 coc^mj!^^— :S^ciBtg(Dg!{b14ffi^ 

[nmm 1 5 ] t:*x;l.3^S'^» ( I ) *^CC7j<KS 

SJS^it. ^l?'Yy>'T^^--hSi-MS5H0-R' 
-OC (O) C (R) =CHz (5) (SC*. R^** 
^fc\t. ^^^l-'2 0CDW«S4«fo R* «^ 

s»2-2 ocD2ffficDW^a^^-ro ) ra^n^^t^ 

--1 2cDl^*rn;0^-^^ciH*£(DS^bttia^%o 

1 6 ] trx;!.^^^^ il) 'Pti:< <b4>- 

1 ) CC-fl2^6'C«:b3n^<Jr^*{b^Je5. 

S c <t &c J: J] c i *#S![i -r 1 ~ 1 

2 iBig(DC^-rn:0^-ii^ciBticOS^ bttffi^^i9c 

XSiR2-G-C(0)C(L)=CH2 (6) 
(^43. R«l -1 4cD^^J^T^Wr6^{b*^S* 

fcU 1 - 1 OCDj^m^^Wr ^>/^ay>^b^^b^K^a 

f)^p>^\icmSR^tx. x«ijo*^3^»l4Sr*^. g»i 

- 4 (omM^w.^^M-t T u > ^ =^ F ^ 0 . 

fcO: C^'L ^tK^HT-S 1-20 ©W^SJ: 0 

[f|5j<]ll 7] -Hia^6CDG;J>5-CH,0-. -GH,C 
HzO-. -CH2CH,CH,0-*5J:(>'-CH,CH 

(CH3) cH,o-7&^e>^^S¥ci:J3jMt;?3n. 

*^*^M^S/c«y^;l/aj:t3jllR$nSt»5}cJSl 6tc 
fBi£©S^t14fflfi5<;1J9o 

[iS:^^l 8] b-jri-Jb^S-^f* (II) CD>'^>'-;l/a 
;Ci5-A5^7r7n3n6Ci«:il*iii-r4if^3ii 63lti 

1 7 tciBie©@!^bttffi^iao 

R') 3-» (Y) » (7) 
(R* «iK^I&l-2 0(Dl(ffiCDj^^b*I^S'CS>r>r. 



2^7nfo m«0-- 1 90SSjr&'&o /c/cL. a + m 

ttl7K^9^)K**> c & o r y - ;u«cc^^-r 4 c i «: ct 

mi t r^Mmm 2 0 mmomimmfmo 
[if ^^2 2] wimmm^^mir:hct^^mtn> 
m^m 1 2 1 <Di.>rm^-m(iCim<Dmimmfm. 

2MEm(ommmf$.m. 

[tmm2 5 ] nmm 1-21 (Dcoi^^-rM^—m^i^m 
CO 00 n 

[0 00 2] 

[U^(Dmu 2-iyryr^')u-v^^m^tr^ 

[0 00 3] <^X,«S1 >$iJSII[**WUt:t>'5a>. S#S»J 

* ^ 0 ^ C <b * -5 . 
[0 004] <i^.«=^.2 >»^L/c2 -t/T-ZT^ y 
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[0005] <X«^,3 >S{t4a*^lg!C^/cfe. 

[0 0 0 6] ^irxh<D^^.^mc^'^^^c}^m^(o^m^ 

x5^Jl/2 "^r V U-^ X h+>'X^jl/2 ->' 

10 y yr^ u u- h^<Dr)va^iyT)\y=^)i2-tyTyT 

T;i/r3^>^T;i/+>'i/2 -5>T>^T^ htcr^b 

2 - v'T T i> U h *6fffl*r ^>*ffi 1 
-24 1 9 0) . T;l/n + t/r;l'=^;U2 -^'T>'T^ »J 

(^<aB26 2-47 4 62) . r ;Un + f>T;U+>'U2 - 

:t>s^«±^j*Wfla'r«»:&^* (^sbss s - 5 3 b t 
6) . s^T./T-feT'- h-^Wfisms^tiT. r;bn- 

5 «fi%tiT*5cfc 0.02-0.2 
M%r*'ST-'l/=i + i/T>'l/+^J/2-i^T>'T^ V 

hccT^:t>s^i»±sij^efffl'rs:&tS (#iaBS5 5 - 

1 5 1 0 7 4). 2 -T;l/:3 + ->x^;Ui^T-/T-fe7^- 
h^WaO'-5aS%*JJ:C>*2 -TJUi^ + v'X^Sf 
^*S0--5Sa%T**T;l'n+^'T;l'^^^U2 -i^T 

^^lhS»J*ef«^WTS:&ft (*^giBB5 4 - 9 7 6 3 

m^tri^iyryri^'j bmmmmi^cttmLxi^^ 

^^m^^0x ^ <t X. & c ^ cDT'* o — :^ . 
40 iyryr^Viy-h^MmmmmmcD^m^^n^sb^yj 

(feiT-en-enBFsfccfco'BFaigiSifec^^) 

^i^m-r^yom (q^ggege 2- 100568) . yf^^y 
:fit^mmi^mr^yfm mm^s - 7 7 s e > 

cinh(0li'{kh. T;i'n^-e^r>»u+ 
;b2 -i^y yy^^} \y- h iifA^t-r ^->y yy u 

- h .^ssf sij ^ *t b T ^ij^:* r b 4> w?J!) j:^ ^ <:d r ^ i 

50 #x.^i:t.i*>cDt:'&'5o fie-:>r. yjia=^iyyj\,^)\,2- 
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n^inrj:f)^fb. Vim ^ ^ y'omf&mmm^ ^ mu^m.^ 

[0 0 0 7 ] ?e>tc. iyryr^V[y-hmtsmm(fcm 

6 7 8) . Jtrw- (?tg|^2 -3467 8. ^mW-b 

-247409) ^fcJit^-umit^ i^m^e - l 4 
5 6 0 5. #ia¥6 - 1 456 0 6) m<ommmim lo 

^ri>yjmtLxiit. mmw^i o-i 76 1 4 2ccga^ 

[0 00 8 ] —yj. ^^WcD^iSccr 

[0 00 9 ] b*x;V3^a^f^, itttc (^^) U^ViK 

ffl?&^til6$nrc^-2> #ga¥3-2 7 7 64 5 

-^>&$R. #ia^7 - 7 0 3 9 9-^^f8) « 

[0010] lt^^^L/. r)V^:^)\^m^^mc^'^'^ 

[001 n ItPB^ 1 -24740 3#^$8iCti, 7)\^ 
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Officer ;i/^x;i.s;^^^r^T ^ Ji'jhm^t^comi^ij 
m^^mmstixi.^^. s/c, ^$Ba^6-2 1 1 92 2 

[0012] -:fir. mim::fj.mmmmiitmmm. 
wmtimtLxu:<mm^tixi.>i>. ctub^ 

^(,c:hi.^xum^<DimxmuxmitLxdfAW\^wt 

[0013] bt^L. ±a?LA::&ffi6C*sl^r«. 

s/c. ctii^>o:>ymxktmn<D'yiyij)\ym^f>m(^>iDti 

i^-y^i^^w^g^s^jior^jffl-r^i^^c. isx 

[0 0 14] 3 '^:>^;?7Jl/m^r£ttCD&€)Ti7y;U 

^ y Ji^^^M^^^^A-r s c <h /-Co 

[0015] 

mmmi^mrsmmmt uxj^Mmtci^xiitrj: < , -mm 
mm(fChmm^tixi>^i>(Dx$>^. mmdcmm^m^ 
$>i>mmmmmictj:mm<D^xr^ < -mmm^i^nmu 
riiS^>cDr^o. j:m^(tc:i^i.^xi>im^m^tmm 

&&<DW^j:i>^^'f)^m^StlX{.>^i>(DX$>^. rn^CD 

M^^xi.>^. mimf)mm.x$>i>i^ryT 

[0016] 

-OC (O) C (R) =CH, ( 1 ) 
(^^. Rti*^. $/c^i. ^«iai --2 0(7:)W«iS«r 

m-To ) 

c(Dt*x;w^fi^^ ( I ) (Dm^»^$m. fmu^ti 

tjii^^^K (^3?) T^5? yji/^-t-zv-, Ti^ynj^hy 



MMW-i^^^^M (Mw) t^W-i^^i^m (Mn) (Ott 
(Mw/Mn) OOffl^&n. 8^mv$>i>Ctf)miL 

[0017} tr^;U^S^ft ( I ) \::*>^'7iyt; 



(* ( I ) K®i$n&i^*5^ -^^2 

-CR^R^X (2) 

fs«is^cjg^L/cSo xti. i^m. M:m. x^t. a^m 

M'-OC (O) C (R) =CH, (3 ) 

&c J: o r ^ i§ T ^ C i Sf ^ L I ^ o 
[0018] 3 :$|fe9^-C6S±iaifi^^tcg!{t{Eji 

[0019] 

-OC (O) C (R) =CH, ( 1 ) 

(^^. mtTkm. ^Mt. --2 ocDWtiS^ 
m-To ) 

tr. t^T^cs^i* ( I ) (^c-oi^^xmnr^o ^ 
<<m^<* ( I ) >> 

<m^ ( I ) <o^m>m^f^ { i ) (D^m^mm-r^ 

K- t e r t (y^) UJUS$-n — ^> 

yr.;u, ( y ^ ) r ^ V ju^f^i^ Jk (^^)r^7i;;i/ 



(5) l^ga 2000-1 19350 

8 

^;u, ri^»;;uK-2- h :7;i':tP^^;ux 

(^^) 2 -^>'-:7;l/::d-nx^;l/x 

(-^^) 7i5";ji'K-2 -^^•->';^:i-ux^;^- 
lO 2 -/^•'-■7;^3^^':/^J^x^;l/. (y^) r^^))\^W,- 
2 -/N'-:7;U:tPx^;l/. (^^) 'J-^UK^'^'--:?;!/ 

y^ju. (^^) T:5"J;i/M2 -/^•-:7;^:ta-^5^;^- 
2 -^^'-7;^*Dx^;^>^;^, (-^1$?) r^u^uffi^- 
2 -/^*-:7;l/:t^•^+t^^^x^;l/, (y^) T^*;;^!^ 

-2 -^^*-:7J^:^"Cl'r^';^x^;l/, (y^) r^y;i/M 

-2 ->'^•-:7;^2^^'^+ifT'i^>^l/x^;^^CD T 
j>^^;i/;^^u>. i7P;l/>^^u>. x^u>x;^^h>K 

'>^^Wt:*x;l/^y V- : t*xil/b h=t^^'S^^ 
l^x;U h y X h^>'v^'^>^CDi5r'Y^^Wt'r.;U2^ 

-ty r>'i/^;bxxr;bS.t>'S/T;m^;uxxT*;u ; 

v;UM<D^ y t;U+>'1'X x f-^U&O'i^T ;l^+;Ux 

';nr.ht;;U, ^^^5? y px h •;;i/^cD:^ h 
t::t>^t'x;l., fc:VNMj>g^tfj:.;b^ ^M#l^t:x;U, 

e;^x>s : S{tb*x;i., y f'^, ^>fbr y;i/. 

40 c^r4>m^L. mm^^m^^^xhmioU\^\ 
3&^e>. >^ (T^y;i/) ^'t^'v-, r^ypxhy;i/ 

^S^fi^. ^#]Kb'x;l.3^^y-;7^, "7 •:;m^Wb*x;l. 
V >r ^ b'x >^ V * U 

c>« J:D»*l/<«. r^y;u^x:;^7^;i/3^^y7-S 
y ;U^x;<7^;l/^^y v--c*f3. M^cSf ^ 0 
r:J7 y>'bM:/^^ur*'2>o *:^?§6cfeC^r«, c 

50 4>i«^b^c<. ^cDBgii. cnecoftf^oc^-tyv-T&sa 
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[0020] m^w ( I ) (D^i^m^m. -r&t>^fis 

^i^^S (Mw) iSSc^i^^^fi (Mn) ©tk (Mw 
U<«1. 6JiUT. 5e)6CSfSO<til. SfelT. 5 6 

avh 15^^:7^ - (Gpc) x^wimt ^<D'^^mii>—mm 

[0 02 1] ( I ) (D^T-fitC-:5l^r &i^t^c$ij|5g 

«J^d:li7&5. 5 0 0-1 00 00 OOffifflCC*S<D7&5Jff* 
bC^o ^^«30^5 0 0«Tr^)^i. t^^;^^a^f*(D 20 
:^^<DnmmM^tlliC<<. ^fc. 1 00000fel± 

* W*r S ^ ^ - i ^ ^ V - <i: * # ^^tfi-^ 5 

[0 02 2] ^-mmu'7i>tf)\ym.^W:\ un^u-iim 30 
\m^mci.t^m:^{^A^^cmK^titj:\.^(ox. -urn 
Tt^is^cC ^3 i^m^^ ^ 'Smi)^i> *3 . mco>m.^mx\t c com 

[0 02 3] ^mW'yzytfJim^m^ BCC. JRf^ot) 

^±m<Dn^(o'S^m^m'r^mimmM^^ii^^wx& 
!im'i>^i^xmmmxmmf)^$>i>. s/ciie© r— 
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[0 0 2 4] cnh<om^mt{tmu^ . r<;t'>^^ 

i)^^C 0 ^ < < . ^^S^?pCD!5l|l^ (Mw/Mn 1 . 

1^1. bms.) m.^mmhti^tth^c. -^ey-^- 

[0 02 5] fifoT r i; fc:'>d/51>:^;bS'&j*J 

[0 02 6] tj:i6. >; b*> :j?^a^<i:«$iiacc*5t^r». 

^m^'^iicmi^n'^fmx^^mi)^^Si\^x\.> < «^ 
;i-y'xmmm(^m^f)^^j:^tix{.^^. ^(Drnt^x 

y-t^xf-f — (J. Am. Chem. Soc. ). 19 
9 4^. 116^. 7 94 3M^Ci^$n6c^:^^cr!y^*J^ 

X (Ma c r o m o 1 e c u 1 e s ) . 1 9 94^. 2 
7^. 7 2 28H^C7T^Sn^)j:^3S^ hn^>>hMb^tI 

i^:^?;USa'J (Atom Transfer Radi 
cal Polymer izat ion:ATRP) tj: 

[0027] r U tr>y'^t?:t^Jl/«^ffij CD*t?*>. * 

C(7)jm^^Sb^^:^;^;i'M^;S(hLrtiMx.«Ma t 

yjaszewski6. • :t v'' • T> U :^ 

> • -irs :^?;Uyt^-X'r^^— ( J . Am. Chem. So 
c. ) 1 9 9 5^. 1 1 7#. 5 6 1 4M. -^^a^U 
+ jx— ;l/X (Macromolecules) 1995 

2 8^. 7 9 0 IM. 1f >f x>x (S c i e n c 
e) 1 996^. 2 7 2#. 8 6 6H. WO96/30 
4 2 1-^^$8, W0 9 7/1 8 2 47-^<&$R^>^t4^S 
awamoto6. -'l^X (Ma c r o 



XL 



1 7 2 1 M 



molecules) 19 9 5^. 2 8 
[0 0 2 8 ] :4^l%B>^tc4i5l^r. cn^CD9^^07^S* 

[0030] 4#gB^4 - 1 3 2 7 0 6 -^<!2^fRCC^3 tir 

r>'^py>*«0^)«^^*^:^f-5:?^S<!:. #13036 1 -2 
7 1 3 0 6-^^*8. #1*2 5 9 4 4 0 2-^^5r«. #l3Bg 
5 4-4 7 7 8 2-^iifRCc^^nri^>5J:^^C7Kl^S-^ 

[0 03 1 ];X^C. ^)\^l^9'y%>tj}\^ 
[0 03 2 ] ST. ^ hn+^>K{b^i|^^j:^* 

-O • ) f>^af»J<b UTffll^-Bo CCD 

ct^JtC^t^JMcbUrti. fE^iiSn^CC^:?^^. 2.2. 

6. 1 - fc:'-^ys;^:^;u:*-+t^^i>:^;i-?>2. 

2, 5. 5 -g^- 1 - ';>^:^;l/:t^>'^>^:^7;l/ 

(D^^^4JitTCDr;b+;L'S305ai^r^€>o :i:i*a^^c:^ 

i^^^K 2, 2. 6. 6 --r h-^^^;!/- 1 -f-^Vi^^ 
+ (TEMPO) . 2. 2. 6. B-f- 
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*2. 6, 6 -7^ h^^^JU-4 -^=^v- 1 -t'^y^;^ 

:::.;U:t+>^-7-:^^;l/. 2. 2. 5. S-f-h^^^^b- 
l -\iUOty::^)\yt=^ty^>>t;)i^^ 1, 1. 3. S-f' 

y + >';U (gralvinoxyl)^ U --^t^i^^U^cD 
[0 0 3 3] ±ifi^i^;^;Jl/+r t:> ^'S'Ji*'^^:^:^^^^ 

>^SPJl^;i^tc*tL. '7>^:^;jUg§Jf&S»J0. l-lO-t;!/ 
[0 0 34] "yiyt^JV^SLM^i^Xiit.. m^(Oit^^^ 

F^(D >^ r >»b + ^• - si* + K 3S . i^^yy'u^i'jw^- 

t';^ ( 4 - t - T/^iU^-^ P-^ 

;U«^;!)5S>-5, #tc<^>V^>f ;^7^•-:t+t^ F^^jtf $o 

[0035]Macromolecules 199 

5. 2 8. 2 9 9 Sr^R^^nrC^-SJc^^C, ^S^;^7;U 

[0 0 3 6] 

[{bi] 




C3 « 
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[003 7] ±fBCD^ h a+i^ Kit^JBJJfe <if©^ v^^^^^l' 
[0 03 9] CCDJS^-^tt^S^^^JU 



[0 040] A<*fi^iC0!l7j^-r'2>Aj:6«. 
CsHs-CH.X. CsHs-C (H) (X) CH,. 
Hs-C (X) (CH3) ^ 

fh. ^tcitaom) 20 

R^-C(H) (X) -CO,R\ R^-C (CH,) * 

R'R'C (X) -R'^-R^-C (R^) 

R ' ^t^mm. 1 2 0 cowt^sr/KSs toit^ 

-C (O) O- . -c (O) - 

" ^ttg^ife^. * Mtmmm. 1 - 2 0 © 2 fiiii©w«s«-e 

we)tiSo R'<bR'*WfeiS^cfci^rB3»bt:ig«;#t& 

[0 043] —fifths rS^Stl^. T^^^-^ua?:*^- 

XCHjC (O) O (CH,) „CH = CH,. H,CC 
(H) (X) C (O) O (CH.) nCH = CH^. (H3 
C) ,C (X) C (O) O (CH,) „CH = CHa. CH 40 
3CH,C (H) (X) C (O) O (CH,) „CH = CH 

Z X 

[0 044] 

[{1:2] 
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(X) -CO,R\ R'-C (H) (X) -C (O) 
R\ R'-C (CH3) (X) -C <0) R*. 

(^*. R':h<kz^R'itm—tfc\:tmU'ox. Ti^mm.^ 

R'-C,H,-SOaX 

~2 ocDr;m^;us. t'J-jvM. ^tcUT "7)1^^)1^ 

[0 04 1] viifi^i/'yi^tjjvm^comif^Mtur. m 

[0 04 2] T;uy^>'US^W*r^W«i^^n>r>{b^i 

L/r«KS$n-r. -asses tc^-r«iis?:wr 

= CH, (8) 

m. n^i0'-2 0C7)M^) 

XCHzC (O) O (CH2) „0 (CH,) „CH = C 
H,. H.CC (H) (X) C (O) O (CH,) „0 (C 
H,) .CH = CH,. (H3C) ,C (X) C (O) O 
(CHz) nO (CH.) .CH = CH,. CHsCH.C 
(H) (X) C (O) O (CH,) „0 (CHJ .CH = 
CH,. 
[0 04 5] 

[{b3] 





C02(CH2)nCH=CHa 



50 



C02(CH2)n 0-(CH2),„CH=CH2 



(±fHcD#S;^*ji^r. x«m^. mm. ^Mts^ 

Ms n«l--2 0©M^. m{tO--2 0<Dmm 
o. m, p-XCH,-CsH4- (CHJ „-CH = C 
H,. o. m. P-CH3C (H) (X) -C.H4- (C 
H,) „-CH = CH,. o, m, p-CH3CH,C 

(H) (X) -C.H.- (CH,) „-CH = CH,. 

(±iB(DS^^Cfcl^r, X«iaS. Mm. ^fcittBO 

m. nt3:o-'2 oomm 

o. m. p-XCH,-C,H,- (CH,) „-0- (C 
H,).-CH=CH,. o. m. p-CH^C (H) 
(X) -C.H4- (CH,) „-0- (CH,) „-CH = 
CH,. o. m. p-CH3CH,C (H) (X) -CsH 
(CH,) „-0- (CH,) .CH = CH,. 

(±iacr)'&s;tc4oc^r. x«ta^. mm. ^tcitta^ 



• 

% « 



(9) 



15 



nti 1 --2 OCDSI^. OOm^) 
o. m. p-XCH,-CsH.-0- (CH,)„-CH 
= CH,. o. m. P-CH3C (H) (X) -C,H,- 
O- (CH,) „-CH = CH,. o. m. p-CH^CH 
,C (H) (X) -C,H,-0- (CH,) „-CH = C 

o, m. p -XCH, -CsH, -O- (CH,)„-0- * 

H,C=C (R') -R**-C (R*) 

(^*^ R\ R\ R^ x«±ia6ci5iD. R^' 
mmi^^s -c (o) o- (xxf-;ua) . -c 
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* (CH,) .-CH = CH,. 0. m. P-CH3C (H) 
(X) (CHi) „-0- (CH,) .-C 

H = CH,. o, m. p-CHaCHjC (H) (X) - 
C,H4-0- (CH,)„-0- (CH,>.-CH = CH 



2 X 



(O) - (^hS) . ^fciit. 0-, m-. p-:7:c^ 

R" t^is^js^, ^ fci^mmm 1-2002 m<ommm 

>M^30^tgtt{b5nrc^^(Dr. R^^ibrc (o) o 20 

(o) c (o) y:^^u>mf)miLi.>o 
[0 046 ] -m^9(oit^m^M.wm(^cmn'^'r^rj: 6 

CH, = CHCH,X. CH, = C (CH3) CH^X. C 
H, = CHC (H) (X) CHa. CH^=C (CH3) C 
(H) (X) CH,=CHC (X) (CHa),. 

CH,=CHC (H) (X) C.Hs. CH, = CHC 30 
(H) (X) CH (CH3) I. CHz = CHC (H) ^ 

R'R^C (X) -R^^-R^-C (H) 
b (Y) .0] .-S i (R**) 3-« (Y) 
(^^. R\ R\ R\ R^^ X\it±^EitCm 
R^\ R^'kt. i.>mh^mMl'--2 0(OT)\y^J\^ 



n«l--2 0(DSI^. m^O-'E OCD^I^) 

(X) -R^'-R» (9) 
^ (X) C,H,. CH,=CHC (H) (X) CH,C 
eH5. CH, = CHCHzC (H) (X) -CO,R. C 
H, = CH (CHJ ,C (H) (X) -CO,R. CH, 
= CH (CHi) 3C (H) (X> -CO,R. CHa = C 
H (CHJ eC (H) (X) -CO,R. CH, = CHC 
H,C (H) (X) CH, = CH (CH,) ,0 

(H) (X) -CsHs. CH, = CH (CH,) ,C 

(H) (X) -CeHss 



T»;-;i/S. r^}V^)\^&. */c« (R* ) 3S i 

O- (R' tij^»^l-2 OCDlffiCD^{t*»Sr^o 
^tc\t.R^'i)^2m\^Js±M^'^^t^. ^inh\tW\—^& 40 

1. 2. */t«3^. S/c. b«0. 1, Sfc«2^^ 
-r, mtiO-'l 9CDSStt:ASo fctci^. a + mb^l 

-®^i o<D^fc^^^fl:f$e^cc^ii,T^T^?:ce>«, 

XCH,C (O) O (CH.) „S i (OCH3) 3. CH3 

C (H) (X) C (O) O (CH,) „ S i (OC 

H3) 3. (CH3) iC (X) C (O) O (CHJ nS i 50 



R^t^mmi^2 0(DT)v^)i&. r r 
[0047] r;^>y-;l/S*wr^>-'^py>^bx;^d-^:=. 

JWb^iK9(7)*»C^iJ^^tf -2) 6 . 

m-, p-CH, = CH- <CHz)„-CsH4- 
SO.X. 0-, m-. p-CH2=CH- (CHJn- 
O-CbH.-SOzX. 

m. nittO--2 0(Dmm ^r!$>i. 
[0048] ±IBS^lS14t- y Jl'S*W'r-6WtS>'M3y> 

fb^itrmftcKssnr. m^-fls^i oco^^-r 
(RO CH,- [S i (R^^) 
(10) 

(OCH3) 3> XCH.C (O) O (CH,) „S i (C 
HJ (OCH,) CH3C (H) (X) C (O) O 
(CH,)„Si (CH3) (OCH3)z. (CH,) 
(X) C (O) O (CH,) „S i (CH3) (OCH3) 



2 « 



0^-2 OCD^^. ) 

XCH,C (O) O (CH,) „0 (CH,) ,S i (OC 
H3) 3. H3CC (H) (X) C (O) O (CH,) „0 
(CHj.Si (OCH3)3, (H3C)aC(X)C 
(O) O (CH,) „0 (CHJ „S i (OCH3) 3. C 
H3CH,C (H) (X) C (O) O (CH,) „0 (CH 
,) ,S i (OCH3) 3. XCH.C (O) O (CH,) „ 
0(CH,)„Si (CH3) (OCHa),. H5CC 
(H) (X) C (O) O (CH,) „0 (CH,) „-S i 
(CH3) (OCH3).. (H3C) ,C (X) C (O) 
O (CH,) „0 (CHz) o-S i (CH3) (OCH3) 




17 

CH,CH,C (H) (X) C (O) O (CH,) „0 
(CH,) .-S i (CH3) (OCH3) 

(±i2CDS^cc:tec^-c. x^^fi^. mm. a^m. nict 

1-2 0<DSI^. mU0--2 0<D^m 
o. m. p -XCHz-CeH*- (CH2) , S i (OC 
H3) 3. o. m. P-CH3C (H) (X) -CeH,- 
(CH,)»Si (OCH3) 3. o. m. p-CH^CH, 
C (H) (X) (CHJ ,S i (OC 

H3) 3. o. m. p-XCH,-C.H, - (CHa) 3S 
i (OCH3) 3. o, m. P-CH3C (H) (X) - 
(CH,) 3S i (OCH3) 3. o. m. p-C 
H3CH,C (H) (X) (CH,) 3S i (O 

CH3) 3, o. m. p -XCHz-CeH,- (CHJ , 
-0-(CH2)3Si (OCH3)3. o. m. p-CH 
3C (H) (X) -C.H,- (CH,) .-O- (CH,) 
3Si (OCH3)3. o. m. P-CH3CHZC (H> 



(10) 1$ga 2 0 0 0 - 1 1 9 3 5 0 

18 

* (X) -C»H.- (CH,) (CH,) 3 S i (O 

CH3)3. o. m. p-XCH,-C6H4-0- (C 
HJ 3S i (OCH3) 3. o. m, p "CH3C (H) 

(X) -CH.-O- (CH,) aS i (OCH3) 3. 
o. m. p~CH3CH,C (H) (X) -C5H4-O- 

(CH,)3-Si (OCH3)3. o. m. p-XCH^ 
-C,H,-0- (CHJ ,-0- (CH,) 3-S i (O 
CH3)3. o. m. P-CH3C (H) (X) -C,H4 
-O- (CH,) .-O- (CH,) 3 S i (OCH3) 3. 
10 o. m. p-CHaCH.C (H) (X) -CH.-Q- 

(CH,) ,-0- (CH,) 3S i (OCH3)3. 

(±iBcDSS;ocfciir. x»i|[^. mm. j^fOitao 

[0 049] ISdSm^^L^ 

( 



(R^*) 3-. (Y) eS i - [OS i (R") (Y) .] .-CH,-C (H) 

R') -R*^-C (RM (X) -R^^-R^ (1 1) 

H,N- (OH,) „-0C (O) C (H) 



R 



1 i 



R^\ 



(S*. K\ K\ R\ R". R*' 

a. b. m. X. YktlMZ^cmC) 

(CH3O) , S i CH,CH,C (H) (X) C.Hs. 
(CH3O) , (CH3) S i CH.CH.C (H) (X) 

C.Hs. (CH3O) 3S i (OH,) ,C (H) (X) - 

CO,R. (CH3O) , (CH3) S i (CHJ 
(H) (X) -CO,R. (CH30)3Si (CHJ 3 

C (H) (X) -CO,R. (CH3O) z (CH3) S i 
(CHJ 3C (H) (X) -CO^R. (CH30)3S 
iCCHj^CCH) (X) -CO^R. (CH3O). 
(CH3) Si (CH,),C (H) (X) -CO,R. 
(CH3O) 3S i (CHJ ,G (H) (X) -CO 

,R. (CH3O) . (CH3) S i (CH.) .C (H) 
(X) -CO,R. (CH30)3Si {CH,)3C 
(H) (X) -C.Hs. (CH3O) , (CH3) S i 
(CH,)3C(H) (X) -C,H,. (CH30)3Si 
(CH,),C(H) (X) -CHs. {CH30),(C 

H.) S i (CH,) .C (H) (X) -CsHs. 

[0 05 0] ±fBb Fu + >';l/S*JfoW^>'>P^'Wb 

HO- (CH,) „-OC (O) C (H) (R) (X) 
(ilBOS^tCfcC^r. X^^^^. mm. ^/c«3-? 

m. Rkt:^mm^ifc{t^mm i -2 ocdt^u+^us. 



20 



(R) (X) 

(±iacD-&s^cfciir. x^^ta^. mm. ^Mta^ 

TV-)\^m. r^;U+;l/S. n« 1 -^2 0(D^I^) 
±iBx;^^+>^S;|rftoW«^^^y>^b^. ^tcl^tJ^a^ 
>>fbXJU;^-;Hb-^i^<bL'C&Jlttc|lg^3n-r. TIB© 

[005 1 ] 

o 



30 



L> <CHs2)n 




(±fBCDSS;tC:feliT. Xt^ffl^. mm. ^MtB'^ 

m. Rkt7mw.^tfcict^mm. 1-2 o(DT)[^^)m. 

r»;-;^S. T^^u4^;i/S. n«i-2 0(DM^) ccd 



40 



50 



0-. m-, p -XCH, -C.H4-CH2X. 0-. m 
-, p-CH,C (H) (X) -CsH,-C (H) 
(X) CH,. 0-. m-. p- (CH3) .C (X) - 
CsH,-C (X) (CHJ , 

RO,C-C (H) (X) - (CH,) „-C (H) 
(X) -CO,R. RO,C-C (CHj) (X) - (C 

H,) „-C (CH3) (X) -CO,R. RC (O) -C 
(H) (X) - (CHJ .-C (H) (X) -C (O) 



cm 



19 



R. RC (O) -C (CH3) (X) - (CHa) „-C 
(CH3) (X) -C (O) R 

XCH,-C (O) -CH,X. H3C-C (H) (X) 
-C (O) -C (H) (X) -CH,. (H3C),C 
(X) -C (O) -C (X) (CH,) C5H5C 
(H) (X)-(CH,)„-C (H) (X) C.H, 

XCH.CO,- (CH,) „-OCOCH,X. CHjC 
(H) (X) CO, - (CHJ „ -OCOC (H) 
(X) CH3. (CH3) ,C (X) COz- (CH,) „- 

OCOC (X) (CH3) z 

XCH.C (O) C (O) CH,X. CH3C (H) 
(X) C (O) C (O) C (H) (X) CH3. (C 
H3) aC (X) C (O) C (O) C (X) (CH3) 
0-. m-. p -XCH.CO, -C6H4-OCOCH, 20 
X. 0-. m-. p-CH3C(H) (X)CO,-Ce 
H.-OCOC (H) (X) CH3. 0-, m-, p- 
(CH3) iC (X) CO,-C,H.-OCOC (X) 
(CH3) 2. 0-. m-. P-XSO2-C6H4-SO2 
X 



.-^X:7^ >i§^ (RuCl. (PPh3)3) i>mmt{^ 

(FeCl,(PPh3)2). 2ffi(D-'y^JKD 
t';:^ h x.:^)Vt^7.y ^ >l§f* (N i C 1 , (PP 
h3) 2) , 2fflB<D:=- >'Jr;UOtfX h y^^^l'^X 

>' ^ >igi* (NiBr, (PBu3)a) fiiiii 

fiiir^So 50 
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[0 0 5 2] ccDfi-^cc^oc^rffliien-st'^^jbs^cD-^ 

c 0 0 5 3 ] ±iea^sK«. mm^x^t^mco^^ 

r>'t'::i'->'t'. t e r t - :/5^;l/T;b:3 — ;l/^(Z)T;Uri — 

Jb^;SSS« ; T-fe hx h i;;u, >''p f:tx h ^>y' 
^c7)xXt-jH^?S® : x5="U>:^-4<4'-- ^^'PfU 

60 cn6^3:. ^i4Jl&i2®fe>(±?:ig^Lrffll,^^C<t 
X>5r*So S/c. xv;bSy3>3^fcL<«fflii^d£i*C 

[0 054] cam^U,. mm3i^intJ:\.^i)^. 0-^2 0 

o'c^ffiHr^b-So 

[0 0 5 5 ] :^mn(om^{t ( i ) ©^scc-®^ 1 1? 

-CR'R'X (2) 

gsw»tc*s^L/c», x{i> ^m. M^. X»> 3-?^ 
) 

M*-OC (O) C (R) =CH, (3) 

S tl ^ j i ©StD^C J: ^ 
XC (O) C (R) =CH, (4) 

^5-C^$n-S<t^iB!l«!:(DJgJcBCCj:4:frffi. HO-R' 
-OC (O) C (R) =CH, (5) (S;*. RK7K 

sS. s/c». Bt^^i-2 o©wtiS*ar= R' «^ 




(12) 

21 

?km^i^ (II) (,c-m^6Tmt:>^ti^^^mit^^ 

XS i R, -G-C (O) C (L) =CH, (6) 

*5 cfc O' L «7k^JS^- * /c^i^3^ 1-20 CDWtSS J: 0 10 

-CR'R^X (2) 

tSfaStC^-^L/cSo X^i. i^m. X^i. 3^^^ 20 

^«*ro ) 

M*-OC (O) C (R) =CH, (3) 

[0 05 6] -ftSS; 3 r ^ ^ n ^ { i U r t3:#^c IS 
CH3. -CHzCH,. - (CHJnCHa (n«2-l 

QCDrnm^m-r) . -c^Hs. -ch^oh. -cn. 
m^^mfhti. jfSb<«-H. 

^ ; 1/ r > »^ A ^ > cfc ^ ^ ; 1/ f 1; j:. A 

~fl5^2cD>'^^y>*ffiCc>PtL/t:. 5fSU<t3:l 
--S^fi. M^5f*0<fcil. 0-1. 2^ar&'5>o 
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h yr ^ r-fe h u^u. ^so^fflc^en'&p s 
3 n ^ { t^ia <b (DSiS^c <i s ffio 

XC (O) C (R) =CH, (4) 

GH.CH3. - (CH^) nCHa (n«2-l 9<D^ 
^m^) . -C,H,. -OH, OH. -CN. 

[0 0 5 7 ] ^m(rC7kmm^mr^\:^^)imm^mt. 

[0 05 8] (a) U t*>i^^s;^;?7;bS^tcJ:0 ex;l/ 

o{ ^ H 2 (D^ y -7- <t u r Jgi£; $ It ^ 7^ a. 

HzC = C (R^^) -R^^-R"'-OH (12) 

(S:*. R"Hij^^i-2 06w«Sr7K^S/c«> 
R"«-C (O) O- (xxf-^uS) . */c« 

cfct.^^^l-2 0<D2fficDW^S^^-ro R^A^'x;;^ 
•r;US©4>cD« (^^) Ti^Vi^-h^it^m. R^'f)^ 

:7 AXU>S(D*>©tJX5^U>^(Dfb^^B5'C*So ) 

fifi±}^o{b^*JSjS$i±€>B$»itcffJ|ig«&C^;0^. «fK: 
[0 0 5 9 ] (b) y t'>i5^^t^;t?;l'a^CCJ:0 t:'x;i/ 




(13) 

23 

[0 06 0] C<D^^rj:{t^tUr{m(fCmM^tlU 
H,C = C (R**) -R^'-OH (13) 

(c) #583114- 1 3 2 7 0 e-^^j&^ocgas^sn-s 

[0 06 1 ] 

M^C- (R") (R^^) -R*'-OH (14) 

R''i6.i:Z^R'*<Dm^mmtLXltt. -COzR (i 
Xf^;ua) . -C (O) R (^hS) . -CON 30 
(Rz) <T^ FS) . -COSR (^:i-xxf';l/ 
S) . -CN (^h . -NO, hnS) m 

tf^mihti^. m^mRktmmk\--2 0(Dr)\^^>\^ 

<DT «9 . Sf S L/ < (ij^^^ 1 - 1 0 

Ur^^. -CO,R. -C (O) R*jJ:0'-CN^^1$CC 
»SLl^o ) 

(e) J^^^S!j^S^:^7-»^S^^c<i Dff 6n€>-®^2'r 

«sn€»J^^->'^py>ie^«:^^^c< ifc ifflw-r^»b' 4o 

[0062] { f ) «^^**^sgcD^^py>, 5fSL< 
-"fl5S:2ra3ns>'^c2y>*^:^>^c< ife mwr^tr 

W:*- + e^T:=.:t>XtiTfB-a8Sil 6^r^$n-5*® 

ny^^TTKiga^wgfftaccgffe-r^T^'^o ho-r^» so 
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-O'M* (15) (^cfJ, R^'4dJ;0'M*(i±iZ^L/c*> 

<Dtimfi|-C*So ) 
HO-R^'-C (O) O'M^ (16) 
{^*. R*"*>cfc«>'M*«±aiU/c«><D<hl^I«r* 

) 

*#fe?ar« (a) - (b) cD<fc6j&*^a«:*A'r^>:/3r 

[0 06 3] S/c (c) - (f ) CDJ:^&i^^->'^ciy 

?&5ci:ossr*sj^>e> (f) <D:&ffi*s§e)Cc$f$b 

<S^* ( I ) (D*ffl'gffiSCDziA(3)>±fBCa)(Z):)3fi*CC 

^5r^$n^'(b^1J3<bCDraS^Cj:€>:^ffio HO-R' 
-OC (O) C (R) =CH, (5) (^*. R«* 

R<D*f*WiLT^i. -H. -CHj. - 

CH,CH3> - (CH,) nCHa (n«2~l 9(DSI^ 

^^-T) . -CeHs. -CH.OH. -CN. mf)^mi^' 

S?SL<«-H. -CH3r'*>-&c :S:^W^C<b^ 

[0064] *ffiCC*K»?:W-r€>fc'^;l'3^S^m3:. 
[0 06 5] i^>(ViyT^^-hit^U. #m^3n 

u>>^>f y5^T4^- 4. 4' - 

U>>^-< Wr^- 1. 5 -:f7^U>5^>f Vi/ 
[0 06 6] J: «9-r <'n/cWfi^14^i;&i-r/ce5?>Cc«, ^ 

mm^yiyr^-hit^ (b) iur^, ^ 

>>?'Yy5^T^-h^(7)^#]S^*U^j:i.i>^'Yyi^T^- 

<s^f* ( I ) <o^m'Mmm(Dmx®>±%^is>(Dij'mc 




(14) 



25 



(II) ic-mA&-cmt>iini,>r ^mt^^ 

XS i R,-G-C (O) C (L) =CH, (6) 

(se*. R» 1 ~ 1 4©^^M^*wr-5^<i:*^»$ 

*>6&fi:fcjiiR$n« xum^^fm^-ch*) . g«i* 

-[Si (R^) (Y) .0].-S i 

. ^/c»|^lg( 10 



7-2 0<Dr7;U+;l'S. S/c« (R' ) ^ S i - 
(R' «IS^S!C1~2 0©lffi©i^<b;4c^«r*oT. 

/c«R'*S2<llil±??^S-r«.<b^, -etietJIs]— TAo 



13:0. 1. 2. SfclJS*. Sfc. b«0. 1, t.fcVX 

Z^nsir, m«0~ 1 9CDS^-C*-5, it/cL. a+m 

[0 06 8] R'*Jj:0'R'©:P:ftW<!: L/r«, fSSttS 

- (CH«) ,-CH,. -CH (CH,) - (CH.) „- 
CHj. -CH (CHjCH,) - (CHJ „-CH3> - 
CH (CH.CH,) -C (CH,)' (CH,) „- 
CH,. -C (CHj) (CH.CHa) - (CH,) „-C 

Hj* "CgHs* ""CbHs (CHj) , ""CftHs (C 

H3 ) 2» ~ (CH2) n^CeHs^ "~ (CHz) „ — C5H5 

(CH3) . - (CH,) n-C.H3 (CH3) z 



20 
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*5 J: O'L * /c^^^SSt 1-20 coWtatt J: ^ 

(II) tCOC:>r|ftgg-rSo 
[0 06 7 ] S^<* (II) <D>^^y-;L'S«. 

(RM ,.a (Y) . (7) 

[0 07 1 ] c(DTMiiC'z>{,^xnmcmnt i>o 

«T© (A) -(C) CC*5l^r:B:^ 

(A) ^>^:^;i/: 



: 1=3 



30 



m^f* (II) (Dty'y y-)Vmt\^X\t. $ ^^C^R^fi^j 
tC«. -Si (CHa) ^OHSii&W^l/O^o 
[0 06 9] J^TOC^i>ft< i*>— oOp^K:^'^>'-JI' 

s^w-r'S>b-:=.;i'^a^f* (II) (Dm:^mcr)\,^xm. 

Advances in Inorganic Che 
mistry vol. 42. p. 142 (19 

9 5)CDP. D. L i c k i s sCDi&S:^#ffSr'if €>o 



40 



(B) 7^py>?:^i»s:<^:^>l^iw■rab^;^3gm^^ 

-C (RM (R^) (X) (2) 
(^cp. R"*5<t?>'R't*b:::.;l/3^^yv-CD3:^U>t4 

^?^%«-ro.) 

(C ) 7mM^'pt^ <th\ fiWrs b^;!'^ 
[0072] ±ifl^^iS;^£ (A) com 

*i*S^CCt^;XCca!-<^ (A- a) - (A-b) (D:^mfj: 
[0 0 7 3 ] (A- a) t:'>^'^>?:^;US^tCj:0 b 
iifeKl, TfB-jKS:i 7^r*3n-2>-:9^^'tiCC 

ttcD r ;u ^ ^ ^uS^d ct o'S-^coiSc > r ^ 



4: fit 



[0 07 0] 



.1=1 



«^ ( I I ) Pg^«S^ 



H.C = C (R^^) -R''-R^'-C 
(^*. R^ni±^L./c*>(DiPlfilr'*>-2>o R^*«-C 
(O) O- (j:Xr-;bS) . */c^io-, m-4>U<« 

l^±<Dx-f';HSS^*WL/ri^r*)J:lijK^^l-2 0 

02fffiCDW^»^^To R*'5&^x>^7^;UScD«>CD^i (^ 

±fB— MSil 7tc:teC:f-5R*'iL"Cft3:. ^^U>. 



ifJ^o^ t^JB9* 4>SJS ^^i>yj'm 
(R^^) =CH2 (17) 



o 



50 



m-, p - 

:7x^U>a : ^>iy)lS^(DT'y)l^)i^& : -CHi 
CHi - O-CH, -^-0-CH,-^CDx-7^;l/j^^ 

[0 074] iie-flSS 1 7 (Dit^<D^Xi>. X^^^ 
mMX$> ^TIBCD CDJ&^Sf S b t 

H,C = C (H) C (O) O (CH,) „-CH=CH,. 
H,C = C (CH3) C (O) O (CH,) „-CH = CH 



27 



10 



±iBo^s;cc*jcir , n « 0 2 0 <o&^i:mr. 

H,C = C (H) C (O) O (CH,) „-0- (CHJ 
,CH = CHi. H,C = C (CHa) C (O) O (C 
H,) „-0- (CH,) „CH=CH, 

0-, m-, p ->^t':^;U-^>*fe'>, o-, m-. p- 
H,C = CH-C5H4-CH,CH = CH,. o-. m 

p-HjC = CH-CeH,-CH,-C (CHa) = 
CH,. 0-. m-. p-H,C = CH-C,H,-CH, 
CHjCH = CH,. m-. p-H,C = CH-C6 

H. ~OCHzCH = CH.. m-, p-H,C = C 

H-C5H4-OCH, -C (CHs) =CH,, 0-. m 
p-H,C = CH-C,H,-OCH,CH,CH = C 
Hz. m-. p-H,C = C (CH,) -C^H^- 

C (CH3) =CH,. m-. p-H2C = C (C 

H3) -C,H,-CH.CH = CH,. 0-. m-. p- 
HzC = C (CH3) -C8H4-CHaC (CH3) =CH 
0-. m-. p-HzC = C (CH3) -CaH^-C *20 

H,C = C (R*0 -R^''-C (R^O =CH, (18) 



(15) 2 0 0 0 - 1 1 9 3 5 0 

28 

* H,CH,CH = CH,. m-. p-H,C = C(C 

H,) -C6H4-OCH,CH=CH,. o-. m-. p 
-H,C=C (CH3) -CsH4-OCH.-C (CH3) 
= CHi. 0-. m-. p-H,C = C (CH,) -C5H 
4-OCH,CH2CH = CH, 

[0 07 5] tj:i6. ±mm^(Dr)l'!r:^)\^misJ:Z/m 
^cofgl ^ T ;l/ ^ :^ t-^i^ ^ SJt. 5 -y- 



[0 0 7 6 ] (A-b) 'j b'>^^i;^:^;ua^tCj:0 t: 



[0 07 7 ] C(D<k^rj:it^mtOX{tm(^cmM^tirj: 



2 V 



[0 0 8 0 ] (B- a ) 



t^±cox-^;^^^^■^^rcir^>J:c^J^^^l --2 o 

[0 07 8 ] ±fB^^a (A) OS^ft^i^&CilSr;!/ 

-^J^T-^ /c «9 ^ A 5 ti ^ T >Jr j:- ;l/SO$lJiai:?&^ <t ^ 
:gr*)€>,#>6 (A-b) (Dyj'm^H^L^>o 
[0079] ita^/Si* ( B ) 0C*5t^-Sfi^^**^CD>'^ 

HaC = C (R^*) C (R^') (R'°) Sn (R'^) 3 (19) 



n?^cc^;^?^. *f*W^c^^;jX^cjz[i-<'S (B-a) (B- 
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[0 0 8 1 ] C(D<J:^^j:W^«{b^J^<i:Lr». 

[0 0 8 2] r)v^:^)m^^'r^mmmit^mt ur 

ii. «$U:SiJRBli^cl^3&^\ TIB— flJiCl 9-C,^3nS{t^ 



[0 0 8 4] (B-b) m^W^^<D^^X2y>^ H^L 
^fc:^:::-;U^K^(*k:. TIB— flSSi2 0 ^T'^^n^TJU 

m. T'Jji^hv (n -:t^^;u) lg. ry;uF'; (>-^* y>^s^r^:^^iio 

U*C- (R'n (R*M -R^'-C (R^') =CH, (20) 
IS^r^^o M^^T.'l/;^; >S/ct3:4jaT> 50 T)\^iJV^m-( t^tLXktO ^':?J^'<:t>. h 0 ^ 



me-^i 0(OTV-)V&. tMtmMlki I 0 cor "7 
ro^rfecfcc^o R'Mi. ^Sife i -i ocdt^u+^I/*. 

[0 08 3] ±iB-flss: 1 9 (ommmit^m(DM:i^m^ 
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[0085] ±iB— JW[S;2 oo:^;^>'^*:=-:t>«. -eoM 
g I ^ IS < c i c c cfc o r f# -5> c i r It s o 

[0086] — fla:S2 0<Diy)l^^::^:ty(Ommit^t 

H.C=CH-CH (COjCH,) H,C = CH-C 
H (CO.CHJ,. H,C = CH- (CH,)„CH 
(CO.CH,),. H,C = CH- (CH^)„CH (CO 
^C^H,) ^. O". m-. P " H , C = C H " C g H 4 - 

CH(CO.CH.),. 0-. m-. p-H,C = CH- 
CeH.-CH (CO^CHs) m-, p-H, 

C = CH-C6H4-CH,CH (CO.CH^) o-, 
m-. p-H,C = CH-CsH4-CH,CH (CO^C, 
Hs) H,C-CH-CH (C (O) CHa) (COz 
C,Hs) . H,C = CH- (CHz)„CH (C (O) C 
Ha) (CO,C,HJ , 0-. m-. p-H,C = CH 

-CsH4-CH (C (O) CH3) (COaCHs) . o 

m-. p-H,C = CH-C»H4-CH,CH <C 
(O) CHa) (CCCHs) . H,C = CH-CH 
(C (O) CHa) 2. H,C = CH- (CHJ „CH 
(C (O) CHa) 0-. m-. p-HzC = CH- 
C6H4-CH (C (O) CHa) m-, p-H 

,C = CH-C,H4-CH,CH (C (O) CHa) H 
,C = CH-CH (CN) (CO.CH,) . H.C = C 
H- (CH,) „CH (CN) (CO.CHs). o 
m-. p -H,C = CH-C.H4 -CH (CN) (CO^ 
CHs) . 0-. m-. p -H,C = CH-C6H4-C 
HaCH (CN) (COaCHs) . H,C = CH-CH 
(CN) HzC = CH- (CHa) „CH (CN) 
0-, m-, p -H,C = CH-C6H4-CH (C 
N) 0-. m-. p -H2C = CH-C,H4-CH, 
CH (CN) H,C = CH- (CH,) „NO,. o 
m-, p-H,C = CH-C5H4-CH,NO,. o 
m-. p-H2C = CH-CsH4-CH,CH,N 
O,. H,C = CH-CH (CH,) (COaCH,) . 
H2C = CH- (CHz)„CH (CHs) (CO,C 
zHs) . 0-. m-. p-H,C = CH-C6H4-CH 
(CHs) (CO.CHs) . 0-. m-, p-HaC = 
CH-C.H4-CH.CH (C.HJ (COaCHs) 

±fBS*. n « 1 ~ 1 0 (D^m^m-r. 
CO 08 7 ] ±iBfb^^a;&^6:7'n 
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U'i^A- t e r t-y h^^^'K. 'j A- t e r t - 

^m^j^^j^. ^myi^mi- h 'J ^ M.m(D^ 
mm. ; T^miti- h u a. ymittf v ^M.m(DP^mit 

10 A. t e r t -y^/i/U^^'i'A, v^*>A-:;?-^v7'afc* 

[0088] ±I^^D;^?;^^^*-=.:t><bUT4j|8r>^-'^ 

A/^'7'Y h\ 7- h^X^;l/T>'t:::.'^A-'>'7-f F. hU 
[0 08 9] ±iaBulg^t^^imStt{b^ie5*JSltv5't± 

y::^n>'%-y--;b, n - t/^^UTJl/rJ-^U, t e r t-:/ 
;^;l/.+.+i^FI^?§j«^:^^We>n-2)o cn^ii. 

[0 09 0 ] ±iB(DBMggi*tCtaStt^b^^{^fflSi±'2> 
CiOCj:D-flft^2 Ot?^3n-5»:^;^>'^*x:t>;05iB«S 

y Wr 4 t:*x iSJS S 1i ^ C <b CC J: 
50 ^f**f#-5)C<b:!&5r$'5>„ 




(17) 
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[0 09 1] (B- c ) ®^^*^SgCD>'^py>. »^ L 
[0 09 2 ] ^IS#(*<i:Or«. ^fSL'T^s.yiy-Vr 



[0 09 3] (B-d) 



^ b':::.;l/.^S^f*JC . TIE— ^Si 2 1 ^ $ ^ T 20 
$ n €> T ^ W:^ ^l/Ji^^^ U - h T :t > * JS 

CH,=C (R'^) -R^'-O-M* (2 1) 

S:^*^. R^\ R^»*5cl:0*Mni±aiUi^cfeCD<i:|g^r'*) 

CH,=C (R"*) -R''-C (O) O-M^ (22) 

-So 30 

[0 09 4] —84^2 1*5J:CK2 2X^^^tii>:ir^l^r 

H,C = CH-CH,-OH. H,C = CH-CH (C 
Ha) -OH. HzC = C (CHa) -CH,-OH. H, 
C = CH- (CH.) n~OH (n^i. 2^20(DMS$C* 
ft-To ) . H,C = CH-CH,-0- (CH,) ,-0 
H. H,C-CH-C (O) O- (CH,) ,-OH. H. 
C = C (CH3) -C (O) O- (CH,) ,-OH. o 
m-, p -H,C = CH-CsH4 -CH, -OH. o 
~. m-. p-H,C = CH-CHa-C,H4-CH,- 40 
OH. 0-. m-. p-H,C = CH-CH,-0-C. 

H4-CH,-OH^(Dr;ur3-- ;H±7K^S^ b-^ ; 

0-. m-. p -H,C = CH-C6H4-OH. o -. 
m-. p-H,C = CH-CH,-C.H4-OH. o-. 
m-. p-H,C = CH-CH,-0-C,H4-0H^© 

y ^-j^nMrnm-^mit^ \ h,c = ch-c 

(O) -oh. H,C = C (CH3) -C (O) -OH. * 

R**R^*C (X) -R^'-R^'-C (R^ 
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H,C = CH-CH,-C (O) -OH. H,C = CH- 
(OH,) „-C (O) -OH (nt*. 2--20(Om^^ 
^•To ) . H,C = CH- (OH,) „-OC (O) - 
(OH,) .-0 (O) -OH (mSO'nti. 
tl-:>X. 0 1 9 CD^St^a-r o ). m-. p- 

H^C^CH-CeH^-C (O) -OH. o-, m-, 
p-H,C=CH-CH,-CeH4-C (O) -OH. o 
^. m-. p-H,C = CH-CH, -O-C.H4-C 
(O) -OH. 0-. m-. p-H,C = CH- (0 
HJ „-OC (O) -CeH^-C (O) -OH (nt^. 

0 - i 3 cDsi^^ra-r • ) ^(oi:3)\^^^^iy)\^m^mit^ 

[0 09 5] ±ia<7)^b^3J):»6:7*a h>^?|^^|f±fe 
— M^2 1 *'5C43:2 2<or:^:*:^tfi>fcmc\t^m 

<D—m^2 o<z);^J^>'^'-:t>*ias^•r-2>l^^cffic^6n'5> 

[0 09 6] ±iE^f&&: ( B) (D^^Xitt. iSl^tb^rT 
^>im. S^:»>'^P>5^>>fbX;^;j^:::.;Wb^^la^*ga^& 

m^mcj^i-oxmhtifcm^w^^o^^a^^. jffsu 

-&b:'^;^m*^^*<Dv^py>^S: (B-d) (Dl^mc^Ki 
Ll>o (B-d) (Dljii:(D^X^t—^2 2mx^$tli> 

[0 09 7] s/c(i-'^py>^bx;^ 

r. T;u^:^;i'S^WT^W^^>ny>fbil^!i^B3j^Ji 



u r f# 6 n cDff ±*^<D ^ ^ p y > * T ;w ^ ^ 



t}ux\t. mct^iyfcf^m^i^m't^ctt^x^h. 
[009 8] TJiy^^jm^^-t^mm^^vty^imt 
iyX{tm^mmictrj:i>f)\ mtf. Tte-M^2 3tcs^ 

[0099] 
*) =CH, (23) 

S. ^846-2 0 or y-^bS. ^^^7-2 0CDT 



\ ■ 



(18) 
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mTo R"{^-C (O) O- (xXfJUS) . -c 
(O) - (^hS) . 3£/c«o-, m-, p~:7*r.U 

[0100] — jKS;2 3vm^tiar)v^:=^)m^m'r 

XCH.C (O) O (CH,) „CH=CH,. H^CC 
(H) (X) C (O) O (CHJ „CH=CH,. (H, 
C) ,C (X) C (O) O (CH,) „CH = CH.. CH 
3CH,C (H) (X) C (O) O (CH,) „CH = CH 
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2 > 



[0101] 

[{b5] 




C02(CH2)nCH=CH2 



m-To nti0-'2 OCDSSc^at" o 
XCH.C (O) O (CH,) „0 (CH,).CH=C 
H,. HsCC (H) (X) C (O) O (CH,) „0 (C 
H,) „CH = CHz. (H3C) ,C (X) C (O) O 

(CHJ „0 (CHJ pCH=CH,. CH^CH^C 

(H) (X) C (O) O (CH,) „0 (CH,) .CH = 
CH,. 

[0102] 

[{t6] 



o. m. p-XCHj-CeH*- (CH,)„-CH = C 
H,. o. m. P-CH3C (H) (X) -C5H4- (C 
H,)„-CH = CH,. o. m. p-CHaCH,C 
(H) (X) -C.H." (CH,) „-CH = CH, 

-To n«0-2 OOSI^^^-Tp 
o. m. p-XCH,-C.H4- (CHJ „-0- (C 
H,).-CH = CH,. o, m. p-CH^C (H) 
10 (X) -C^H^- (CH,) „-0- (CH,) „-CH = 
CH,. o. m. p-CH3CH,C (H) (X) -C^H 
4- (CH,)„-0- (CH,),CH = CH, 

■To nittl-^ZOO^m^^^Os m«0-2 0CDM?K* 

o. m. p-XCH,-C.H4-0- (CH,)„-CH 
= CH,. o, m. p-CHsC (H) (X) -CsH4- 
O- (CH,) n-CH = CH,. o. m. p-CHaCH 
,C (H) (X) -C5H4-O- (CH,) „-CH = C 
20 H, 

l^. n«0-2 OO^f^^ra-To 

o. m, p-XCH,-CeH4-0- (CH,)„-0- 
(CH,) „-CH=CH,. o, m, p-CH^C (H) 
(X) -CsH4-0- (CH,) „-0- (CH,) „-C 

H = CH,. o. m. p-CH3CH,C (H) (X) - 

C.H4-O- (CH,) „-0- (CH,) .-CH = CH 
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CO2(CHfe)n0-(CH2)mCH=CH2 



"To n\tl--2 0(Omm^. m«0'-2 OCDS^?:^ * 

H,C-C (R^^) -R^'-C (R^') 
SC^J. R'\ Xkt±Mbfci>(Dtm 



V$>i>. R''{t. iSg^g 



C (O) O- (xXt* 



;WS) . -C (O) - (irhm) . ^tckt. m 
p-:7x::.U>S*^To 

[0 10 4] R^'iitmim'^. ^tciitmM^i--2 0(o 40 
2fflcDW^s ( l^iW±cc>x-•r;^Je^*$^rlir^> 



xc (o) om^y x.:^iy>mmi^ri>smtij^^rL 

''tLX{tC (O) OS. C (O)S. :7 -r. u >g:Oi 

iffiUC^o 50 



[0103] T)v^:^)i^m^m'^^mm^^^y>it^t 

(X) -R^'-R^*^ (24) 

[0105] ±ia-flas:2 4<D{b^«. :i:ftWic«T 

CH, = CHCH,X. CH,=C (CH^) CH,X. C 
H, = CHC (H) (X) CH3. CH,=C (CH3) C 

(H) (X) CH3. CH,=CHC(X) (CH3) 
CH, = CHC (H) (X) CH,. CH, = CHC 

(H) (X) CH (CH3) CH, = CHC (H) 

(X) CeHs. CH,=CHC (H) (X) CH,C 
sHs. CH, = CHCH,C (H) (X) -CO,R. C 
H, = CH (CH,) ,C (H) (X) -CO,R. CH, 
= CH (CH,) 3C (H) (X) -CO,R. CH, = C 
H (CH,) bC (H) (X) -CO,R. CH, = CHC 
H,C (H) (X) -C.Hs. CH, = CH (CH,) ,C 

(H) (X) -C.H5. CH, = CH (CH,) 3C 

(H) (X) -CsH, 



(19) 
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[0106] r;^^^;^S?:Wr'5>'^^y>^bx;^J^J=. 

m-. p-CH2 = CH- (CH,)„-C6H4- 
SO,X. 0-. m-. p-CH,=CH- (CHJ„- 
0-C,H.-SO,X 

■To n«0-2 OCD^^^r^-To 10 

[0108] ^w^a^'iy^m^T^^. m—^fcitm 20 
u o fc^emm^^ti 2 utiiw-r s 4> © ^ l r ««Ftc*ij 

Miittxi^^f)^. !i<y:t-;b. ?J<UT5>. 5i<y:^;Uji<'> 

ib®**w*uc^ cneib'&iacD^iifi^iC/r^Tfa 

[0 1 0 9 ] x^U>^»; 1, 2-:7'o^N'>>^ 

1, 3 -:7"^>'^">^^^-;l/. 2'--^^;i/-i. 
3-:7'o>'^•>2;^:t-;^. 2, 2->^^^;i/-l. 3-:7* 
oyN->$;'5f--;l/. 1. 4-^dr>i^2h-;l.. 1. 

1. 2 -r^d?>>^:f-;l/. 2. 3-y^ 30 

>i;^:t-;b. b*:f3-;K 1, b -^:y^>iy:t-Jl. 

;k 1. 6 >>^:*--;i'. 1. 1 -^y'^>iy:i' 
1. 8-:**^3?>i;^:t-;u. l. 9-yi'>iy:t 

1. 1 0 -r^:^>^:;^:t-;U. l. 12-K7^;^> 
1. 2->^i?a-^>:$?>>?:t-;b. 1. 3- 
^'>7 P'^> ^ >>?:t->»l'. 1. 2 -^^a-^+1f >>^:t 

1, 3-iy^Vi--^^V>iy:t-)\^. 1. 
n->^+t^>l>:t-Jl'> i^U-fea-;!/. l, 2. 4-:/^ 

1. 2-yfc: KP+ix':^:7^U>. 1. 3->^t: 
Kn=^e>:^:7 ^ l, 5 - t K^^^S/:^:7 ^ U 
2. 6 -i^fc Kn + >':f:7^U>, 2. 2' -b':7 
4, 4* -f:7:cy-;U, bX(4-tFa 
=^^>'x^;l/) j»^^>, 4. 4' -'/y:7*p fU7^>:7 
3. 3* - V>y:^y- 
;k a, a* -s;^t Kdi^i^- p - + VU>. 1, 1, 
1 - h ijX (4-t KP + i/':7 3.r-;l/) aL^>, fp:^ 

o-;i/, 1.2. 4 -■<>-fe'> h ';:^--;^^(Dd<'J:^*- 
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x^u>i^T^>. 1. 3 -V'T ^ yy'o^^y. i. 2 
-lyT ^ yy^xij-i^. 1. 4-e;^r $ 1, 2 

->?T$>^-2-^^;^7'P^^•>, 1. 5-S5r5>'-^ 

>d'>. 2. 2 -i^-p'^ju- 1 . 3 -:7uyOi;^r ^ 

1, 6 — ^+1f>t>T^>. 1. 7 — v:7-^>iPr 
1. ^:yiyr^>. 1, 9-^^X5^^ 

:f>. 1. lO-i^r^yr'tf^. 1. 12-i^T5>' 
Kf';^>v 4. 4' -^^U>b;5; (>>^p^+^;l.r 
. 1. 2-iyT ^yi^iPU^^V^. 1. 3-^ 

r 5 ^'i^^'n^+if 1, 4 -s^r 5 ye>d7P-^+if 

1. 2 -:7a::=.U>>^T5 1. 3-yx.:^l^> 
Zyr^>. 1. 4-:7x:^U>t;>r a, a' -i^^ 

y-p -^u\y>m<D7r^VT ; *5J:a^'±ffi?^•y 

>^b^:B5CDT;i/;^7 ; s^^^-i/i^. vp>®?. 

y^;l/VP>M, i^y^;Uvp>^, ztj\^m. ^^^'^ 
^^t'c^Ji-e^. r-:^b->^, 1. i-^y'^> 

iyij)l7]^>m. 1, 8 -5h^^>i;?:^7;b3}<>ffi[. 1. 9 
-yi^>iyij)\^^>ym. 1. 1 0 -r':^>>^;^;Uj|<> 
m. 1. 1. 1 -':?>7':^?>S^;^;l/3iOgJ. 1. 12-K 
f'i7>iyt;)\^t^>M. 1, 2 -e^^n-^>^>i;^:^;i/*i" 

1. 2-iy^a^^-^l^iy:^)l7r>>m. 1.3- 

>'>7p^;<^if>y:<7;l/3K>ffi[. 1. 4 -t^^a^=*^lf > 

iyijJVjr^>m. 1. 3. 5 -S^^P'-v+it^ h t;;^;U.-Jii' 
>S?. y^>\^WL. '<^jy^)\^Wi. 7"U:7^;l/K, 1. 
2. 3-'^>-tf> h U:^;^*^^, 1. 2. 4. 5 — ^ 

te^l<u*>'^5^^>itcDT;^^y^ll^&: i. 2-x^>i^ 

1, 3-y'nJ^l^iy^:*-)\y^ 1, 4-:/^ 
2. 3 -r^i§?>t^^3f--;U, 1. 5---^ 
1. 6 — s^1f>>^^:t--;l'. 1. 
7-^:7*i§?>t?^:t-;k 1, 8 -:t-^^>t^^*- 
1. 9 -^:^>>^^:f-;l/. 2 -yjl'^^r^'hx^;!/ 
p-^ixu^-a, a* ->?5^:*"-;U, 1. 

2 -•-^>-fe'>y5^:f-;k 1. 3 — -^>42>t?^:t- 

[0 1 1 0 ] ±iacr);i<U:t->H/. jf<»;T5>. ^i^y;^;;^ 

Tift. &t(>cmmOfci>(D^^mifhtii>o 

[0111] ±ia^^a ( C ) (Dymm^'P^j: < thl 
M:i^m(fC{tA(fCj^^-<^ (C-a) (C-d) 

[0112] i^cfc. ±iBcD*igs^^^c < i 1 fswr 

-5t:*x;U3ga^mi. ffeSi-r^ (O-a) - (D-i) 

[0 113] (C-a) 7Kiss?:ii>nc< <5:^> ifawr^ 




C20) 
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[0 114] (c-b) Aam^^'ptji^thimm-r^ 

^:^J\^^M^i^tT 'JJl-(yiyT^^- hm(OTJ\^^:^)V 

[0115] ( c - c ) f y -:;^>^cDSS^?aT. 7Ki$ 

[0116] (c - d ) mtm<o^WF. ymm^'j>rj: 
[0 117] {c) (oi^m^m\<^himm^'pu<t^ 



10 
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(D-d) M^-^SIi^>^;^;t'fi^tcj:*9f#e>ns-j5a:^ 



i{iW-rstf^;i.^.m^(*©Si3S*s&itiTtc^-r (d 

-a) ~ (D- f ) cD<!:^nc:frS:i&S0!l^Sn'5:^s^ Cti 
[0118] (D-a) t:*>i^^i^;?7;l/S^tcJ:0 fcf 

::-;i/^s^f*^^;S;"r^Kcc. TfE-^s:2 s^r-^s 20 
•a-}#-:)>f k^®i ^ 2 ©-=6 y V i u r srt 5 i± €> 

H,C = C (R"*) -R^^-R^'-OH (25) 
(iC*. R"\ R^*te<J:0'R*M^±ab/c*>(7?i|HMi-c 

[0 119] (D- b ) t'>^^t;^;^7;l/S^CCj:D e 30 

[0 12 0] ^(oii.'ouvc'^tx^xk'm^cw^^tif^ 

H.C = C (R**) -R^'-OH (26) 
S;*^ R^^4ocfcDfR^ni±aiL/c4>CDil5l1ll'C*-5>o 
[0121] ±iB-^5^2 BtCTj^Sn^^b^J^i ur« 

6. 1 0 - 5 --^+-fey-Jl/, TU;!/ 

(D - c ) #ia^4 - 1 3 2 7 0 6-^4>*Bitc^CCga^3 

H- [S i (R^) (Y" ) .0],-S 

(S*. R^iScfco'Rni. c^"rn4>K*i^i'-2o©r 

;i/=^;us. ^^6'-2 oor ';-;us. ^/d^ge^^ 

7~2 0(DT^;l/+>H/S. S/cti (R' ),Si- 50 



S ^ W -r -6 b ;l^>^ - :t > S J3> $ 1± r >^ y > 

M^C- (R'^) (R^^) -R*'-OH (27) 
(S:*. R*\ R*^*3J:a'R*''6i±aiU/cfeQ<b[^ar 

(D-e) IS^^«l'7>^;^;ba^^C<fc!3|#6n-S-MS; 

2ra3n5J^^-^^^y>jte^*^i>^i:< i *> i (@wr 



[0 122] (D- f ) 



< ti-fia:S;2r^$ns^>Dy>^£^-;^j:< it 1 <@wr 
-5tf^;u^a^f*^. TfB-«s;2 8^'ca$n^7Ki8 

a^W:t+>^r^:t>x^iTiB--fl9^2 g^r^^n^s 

IB^ ^ a y > *7KMS^ Wg»S g^-r 7^ So 
CH, = C (R^*) -R^'-O-M* (28) 
S:*. R"\ R"''te«fcO'M*«±au/c^>(D<hH«l'C* 

CH,=C (R^*) -R^'-C (O) (29) 

R^'*>cfca'M^ii±iaiL/ctOchii]iir* 

So 

[0 12 3] (D-a) - (D-b) (Di^ 

*lJWJ:0S^r*€).'^>6 (D-b) oy^rn^^ 

[0 1 2 4] ^/c (D-c) ~ (D- f ) (DJ:^^c^lg 
-7^^y>3fe^;&^;5: <<!:«> IfflWrst^-Jb^S^f* 

tfi®*uogar^s«^.*ie> (D-f ) (oy^mf)^^ 

b KP->yjU^bj5iS 

^^mit^^v^ KPi^';;WbJgj2rv:S:tT^>cicc«k«3, 

[0125] mTk^mnMt b f p>^ y ;wa*eti±j^-^ 

3 or^$n-2>{b^lJ5?&^W6nSo " 

i (R^) 3-- (Y" ) „ (3 0) 

(R* ktmm^i--2 0(Dim<Dmtymmvi>^x. 

3<i(Z)R' «|al— r^-^T4>cfc< , m^J:->X(.^Xh<t: 
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7k»e?ttS^^-ro alio. 1, 2. */c«3^. ^ 
fc. hittO. 1. S/c«2*^-ro mtiO-lQO^St 
r&€)o /cfcU. a+mb ^ 1 r*4Ci?:?ffiS-r-5fe 

[0 126] Y" <i:Lr«. |®5et3:3ni6:t^>&5. 

^ ^ *ib^ia^ T ;u ^ ^ )\^m^-^mcm^ ^ m^w^cin^ 

[0128] 'yiyiO)i'mihmt Orii#tC$IJPI«& < ^ 
t + F. 2. 5->^>5^JU-2. 5- 

s;? ( t -y^;i'-^;L':J-+^') --+if>. 2. 5-^;?^^ 

t;^^ ^;l/-^;l/:t+t^F. t -:/^Jl/i27 

ntvi/-^>-fe'>cD<fc^Aj:s/T;L'=*^>^L'-^;^:i*+^F. 

F. m- i5'PCi-^>V''Y;U^;l':i-^>' F. 2, 4->^i^ 
OD-^>y-rjV-^jl/5j-+>' F. '5'»i?ci-r;l/-^;b:t+i^ F 
cD<J:^^cs;^r>';u-^;U:t^^s>'F. jgSS#^-t-:/^ 

1. l-iy 40 
p-^+lt>. 1. 1 -s^ ( t - 

3. 3, 5 - h ^;b->^n-^^1f>CDJ:^5^i:-^>'U:t 

[0 12 9] ^/c. S^^JSMiSicrti. mtf. a 

2Mx:7^>|g<$. a#(0) -i;^fc:*:^Jl/r' F^^^;Uix 

RhCl (PPha)^. RhClj. Ru 50 
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CI,, IrCl3, FeCl3. AICI3. P d C 1 , 

•H,o. Nici,. T ic\,mtm^fhrii>o cn 

(A) fiR^9^©r;U^^iUSlmo 1 CC*fL/. lO-'-^l 

--1 Q-'^mo 1 ©ffiH'CfflCi€>CD;!)^J:C^ 1 O-'mo 1 

cfcO^Aj:oiig?^b;55+^tC3itf U^cc^o ^/ct Fns^y 

JMbfeHS«ift1irS>S©-C 1 0-"mo 1 ti±ffll^^ft/^(D 

[0 1 3 0 ] t FPi^y;MbSi£octi. W^mxh^m 
[0131] b FD^'y;WbSl£coSlSSaiiit#ccKS 

15 0"C. ;^^>Jf$U<li4 0'- 1 2 O-Crtf^n^o 

m-ti>tiy'yy -)\^mi^cm%~^ hcti^^x^h. 
[0132] mi^^m'&m^7\^mxi>i>m^mt.. m& 

(J. Org. Chem. . 31.885 (19 

6 6) . «>^c^i. a^i«T. immLtm:^^'^^^ 

[0133] »^7K^ft?ttS?:)^^^^^'>«. ?#Cctg^T'S) 

r ^ y >>u^tfeac7)^ A 

(I I) -^^6r'^^$n^^>f^{b^J^. 

XS iR,-G-C (O) C (L) =CH. (6) 

(s:*. R&i 1 - 1 4(7)^^/^^^^-r'S^^b7j<^ss 
ic\x 1 ~ 1 o^a^lF.^•^&wr^>^^oy>^bi^^b7K»* 

*5<i: O'L «7k^M^S /cti^l^ 1-20 ©W^S J: 0 

iiJR^n^)) 

— iiasc6cc*jc^r, wcmtx^tiu^i^t^. g«-ch,o 

-CH.CH.O-. -CH,CH.CH,0-*5cj:(>' 
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[0134] c(D^m('Ci6i.>x:. xittm^a^ (i i ) o 
s i ) m^i:B^'r^ctt^v^?>. s/c«jjn*^»u 

-/-JUWtfettf (I I ) OS i OHiffi^ 

ttfcfji.;i/i^a^ft (II) ^mmri>fci^(fcmm^titc lo 
[0135] c<D^mtmmm^cmwiimmm 

tf. f^h"7fc: Kn:7^> (THF) . t^x^jl/X-r- 

ii||]!feM^cc:foiir. xktm.mx$>K>f)^^'^(o^k(OKiz^ 

SJi>iaK«Jf * u < 0 1 0 0 "ct^ASo 
rsiH^L/cS^<* ( I ) i^'T.^Ti^ y h^{t^i^ 

n— ^>^;l/. n 

3-> h^^>:/^JK 2 -X h:^s^-2 ~x h+^x 
x^;k :/h + i^-x h + i^-x^;l/. 2. 2. 2-hy 

>/p=^^i/x^jl/, ^=<^>'a=^>'X h + >'X^jl/, 2-x 50 
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xt<^^^'>^"ntf;U, X h+ixiT'nbVl/, xh+e^7'D^K+ 
u f jU^(D X X 7- S> tf e n -5 c 

[0136] ^^^BMiffliieti-swsLc^r^un^^s^r 

<T:^:t>m^m±m>^mMffCi6i.^Xiit. Tx^>fi 
[0137] fflli6n'STX:t>fi^»±?PJr&^H:7 

:^^t4'^':?mm^(oM:mitLx^r^xo:><i:'>rj:h<of)mi 

en^o -rJ^cC^"^. itS^. >>y^;l/x--f-;l., >?x 
5^;l/x— >^:/^;l'X— t-:/^;U-?^ ^;l/X-- 

cDie^a^^s«m^iacc*tL.. 50-iooppmr 

Op pmJ:«3:a>J6:l^«tttS^{b7:)^'SBci9^-r<. S/c. 

1 0 0 p p m^m^h t^m^m.^ittmc o -^r 
<mimmm>^mm^c^^^x\x. w\mmm^mm\^ 
[0 13 8] ^wmm^^htihwimm:^\t\^x\t. 

^) :?&5Jf*L<. ^n6(D^b^Ja(3!:)&:?&^:i&i6iMS?$n/c 
—m ^ fc - at^±:0^« l ^ 6 n -6 o ±iEMit{SMm(tC r> 

is^xm'^m\^<mnn. 

^'7'^>x-7^;kd^^iit-«. 3s©i^pjccigyijur-e 

^•?>x-7^;l/Jil 8 -^^'i7>-6 (x^u>:*-+5y 

(James J. Christensen. De 
Ibert J, Eatough. Reed M. 

Izatt, Chemical Reviews 
1 9 74. Vol. 74, No. 3. 35 1 -3 84) 

tc^$nri^€>o 2^^?g^ci5i^ri'i. cti^bcoit^^^^ 
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-f^)vm(Dwm^. mm. mm. 5i^^tcj;f9- 

Jl'S. T*fe^;US. :7:tJ^;US, ^=^^'y>S. :7;l/:t 
«fB3^5 - 3 3 1 4 2 2-^^*Rtc*5C>r r::.:t>fi 

flS'5lt6r*>'So 20 

r^So #&BS6 0-2 65 1 3#<2r#g. 

^1 -43 79 0 ^^m. nm^U 63-128088-^ 

4#P3*3 - 1 6 7 2 7 9-^<&$gtcia^^nrc^^ 

3j<yi. 3 -"::?'Pti U>:5?'yn-;u, .-fey h y^^u> 

;UtKy>. 4<y3. 3~t:';5^ (^uu-^^;U) :/^U 
>:t+if ^y T- F^j^^U>x-'r;u^y 3- 

^y 1 . 3 ->^:t^^V^>. 3j<y 2. 2 -b'X 
F-:/nb*U>:t+1^-f F:;^P i5'Jl<y*7-. S^^y-fe 

y>. F y yyiry>. 7*F'3yy-by>^cD3i<y ^y 40 
•fey>. *;i/Ar;i'7=^fc FilS^f*. r-fe Fr;b7=t: FJ8 

^f*. h y :t+1f>fi^f*^o ^/c. ^yx-7";i/^^ 

yT;u+u>:^-+i^>r F*>*^HjcDm(Eii^ji lt^ 

[;J<yT;i/+u>:*-+1f-Y F^^»] tmmrj:^^'JT)V 
+ u>:t+-9-'Y F^^ftiur^. ±iB^*y r;L.+ u> 

FiigiOXj^^-r-Jk ±IBjJ<yT;U=^U>:t + 
V>( Vtli Fn^^'S^W{b^©?iOx--r';l/^;^spif 
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2 4 8 8 8 6^<2r$RCCgg^$nTC^€»fb^4J5. C^dx.rtW' 
ViyTi^- Fx5=-;l/^ d'^' y F i# y x5='U>^^ y 
n-;I.i(DJSJS^4i3^CDjJ<y T;^^U>:t+1^^ F^ 

g^s^rW-r-s^jcD. ^yT^b+u>:^-^^-y*>f FcDrtgp 
mitLx^-^mv$>^o iifixxf-ju^tt^u^^-s 

>'^'y>IK. ^>:$?-/>(' n-^^V-y-i y 

Ti^yv'L'K. -?^^^y;i/^. vu-f>K. -r^:3>^, 

T3X.:;hM. :7'P/N">-1. 2. 3-Fy:^f;l'3K 

>g?. ^x>M. t)i^yy ^jim. ^vy^)i^m. by 

>y t:' HK. fP^ y F^«:^Cf^C<f::J&^t?#S„ 

^ur. ^t<yT;^^^>:t=^^1t-< F^^ftiurcDxx 

ho [ 1 ] ^y x^u>^y n-;i/^yT;i/+^Ux;:^'r 
;J<y x5^U>^y j|/i/TJl'^JUx::^'rJl/. .i<y 
:7'p t'U>;5^y n-;l/-:^T;l'+il'XXf*;H? (0J;^tfT 
•i2f^-h. h y :7;l':tr-lr-r— F. •^'-^U-h. Xf^T 
U-F. iriy-V. ^ y F^Oxxf^;l/) « 
[2] t:'X:7x v'-Jl/A. 7k3sfc'>^:7 :c y-;UA. hy 

^^p-;^:7'p.'^•>, d^y-fey>. rs^b>^. Fy^ 

mtfx^U>, :7'PfU>^) o [3] 3j<y:i-+ 

t^x5^U>y;l/tf:^>Xx^7^;U. -r h b jj^ 

y:t=^i^x5^U>y;l/t'':r F. (.1<y :t^^S>r;U=^U 

y'Pt:'U>^) o */c. ±iBx-'f-;l/?:l«|?KL.^^b F 
P + >'S^W^b'^i LTti. y^y-;U. x^y- 

y\^. y ;urjup— ■fev'^i/TJUp— ju. T^'ry^) 

-^ppy :n y-;l/, uy-;U. b'y^y x y-;l/A. 2 
->7ppx^y-;U, x^L/>>'T>b F y >. Fyy 
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V^^it-^l/. 1. 6 ^=^ir>>>:t-J\^. yj-b'J>, 

[ 1 ] i^x^u>^y 3— ji/^yr;i/=^^;i/x— 

x^;k :7-pt-;k o [2] Ji<yx5^ 

U>^^y rJ-;l/^yTJl'+;l/x — -r-^U. d<yx^U>i/ 
tjn-;i/i^r;b+;L'X-'r;L'^ (T;t'^>'l'<!: Ur^^^aix 

i;>r x - f-^i'^ ( r <h l r ^ «^ ^ 

[3] ^h'yx^U>i^'U:=i-^;l/^yr ';--;Ux-f-;U. 20 
d<y x^UVi/Un-il/iPTV-Jl/x-rJl/^ (T»;- 
;U<b L-C^^mtf:t^^>»l^:7xx;l/, y x;l.:7 

mi^t lyXkt. ^<D^l^m:f)^ 1 0 0 1 0 0 0 0 (DffiH 
(D«8!{b(£3^m?&^ii>& < . * /c^S?&5 1 0 0 0 0^ 

[0139] *^IB<Dg^^?PM^iK9CC*5l^r!ggjb{SlS»J 
CC^O.OO 1-^1% (<i:9iffSO<i*0.0 
«0 .0 0% (<t«3jfSL<«0 .1--1%) r& 

btt*. m^^mmmb 9-6468 1 -^^^gtClBig 
CD. ^tfi^;}<i;x;l/-7 ^ KM^SO'X'-^f'jl/M^^W 

-r-sas^K-Y ^i-^^/^b-^^^j&^wen^o ccDStt-r^j-'i? 4o 

{b^«rWbffiiifftJ<!:LrfflC:»-SiS^5C«. ^(Dmm& 

<lfe$>:{b^J>*^?^tc*5C^-ct3:. S^ft ( I ) ti^mt^c 

oIMffJ 50 
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y>i$x;:<f^;l/3^<b LT. y>SShy:/^JU. V>mh 
U2 -x^;l/^+e^;U. y >^ h »; :7 y h 

Jimiy^^^\^. :7$;l/^>:^x^;l/. :7 ^Jl/^>?:/^;U. 

;HSe^- 2 -x^;l/^+s^;l/, :7 y y x;u, 

:7^;HK:ti5?^^i/7'i-^;k :7^;u^i;^-<y7='i^;u. y^ 
;u^:/^;i/^>^>'i/^?!?^^f3, •fe^N'^'^lgxxr'Ji/S^i 

:t^v^Mx;^7";H^iL/rT-fe^;l'^x> 
Kx X 6 n €» o 

T;U:3-;l/^S<b0r(D>^^>d7xy xy h-JU^ai 

-r^xxT^ji/i br. >^-^>^x y X y h-;u h y r ^ 

yu-h (rtiSSiiiLrtSKAYARAD D-3 3 

0 : 0*{b^^^?±K) . ^^-<>:$?xyxy h^-iUf- 

h^T^yu-h (rPIgp^oiOr^^KAYARAD D 

- 3 2 0 ; B*^b*»S;^tt») . t?-^> ^ X y X y h 

-;U-:>d7r^ y h (rfJSgfniOr^iKAYARA 
D D - 3 1 0 ; 0*{b**^^ttK) ^<t:Ui^-<>^ 
xy xy h-;l.-^+1fT^ y h (rPlgaiL-c^K 
AVAR AD DPHA : S^ib^^^^thSS) . 5 6 

tctJt?^>3?xyxy h-;v*;^:7*p^^ h>r^t±L/ 
/c^tti^-^>^xy X y h-;v^+l^T^ y h (Tfi 

Sgp^aibrtiKAYARAD DPCA-2 0. KAY 
ARAB DPCA- 3 0. KAYARAD DPCA 
-60. KAYARAD D P C A - 1 2 0 ; S^:ibS 

;US<!:CHi^ntCS-:5<XXT*;l/€: (^^) Ti^yu- 
hti.>^) ^^T-rt^cSfH^iWr^^-Stgttfb-^cD 

:i:(*^(lii/-cii. h y ^^p-;vyp/N-> h y (y ^) 
T^yu-h. ■-^>^xyxy h-Jbh y (yd?) 
y •^>:$7xyxy h-juf-h-^ ^) r^^j 

(y^) T^yu-h. x;j<+s/ (y ^) y 
h*5cfco'-^>3?xyx y h-;i/^14;j<y (y^) r 

^y hm^^mif^ti^o 
^y V- 

^y hi^:t'-;u. ^yxxf*;i/d<y:^--;Hl 

•fe5^;u^7x>^h y :/5^;u-c*^o *#feHJ^cflBi^6n€> 
^®:{bm(D 2 - t^T y r y u - h --<DiB^Ji«. mm 

4 0fia%. sccif?^ L< 1 ofiM%--3 ofifi%r 



(25) 
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iMMm^ jiiTK:*#e^©:S:»e<)%ii)!ig^*n^-r*i. ^ 

Ttell!S0llK:lK3t$ia^.fe©-C«fei». ^c*i. 

?ri2{a^. i>x9^;l--2, 5 -i^r^a^r-:;''^- [-^13 

0 9 0 0. ^m^^ I. 12 ©W*^(c*^S=&}^-:> 
3l<'; (Ti' yjHt>^5=-JU) ?:f#/c. C©«^f*2 0. 0 
gCC. y 47 JU^* y AiS 1 . 6 4g?:lto^. ^ffl 

t?2 arajafi^u-^co s.ixM'^^mm:^^)^ (som 

JU ( 1 5 OmL) r^iBRO, 7k*Jj:0':/-7-f ^Tgfe^U 

scicciD. M*ss«:y:>e7y n>fjua^wr-5!i<y 

1. 5 2<l-eS>o/c. 

1 



mm 1 -cf#6n/£i*^i . rusg® s^r y r i' y u - 



fflsn. &®ssii!i©*i&e.-r. -ii8SC!i(cfcu-c'j>3pj 



:7P> h'>i-:i;©i^# 



C5l)Int.cl.' 

(C 0 8 F 290/02 
220:50) 
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F A 43015 EAOO 

43027 AA02 AA08 AFOl AF05 AC12 

CB03 C(XJ9 
43100 AB02P AB03P AB04P AB07P 

AB08P AC26P AQ/P A302P 

A309P AK32P AL03P AL04P 

AL05P AL08P AL09P ALUP 

BA03P BA05P BA08P BA29P 

BA56P BA77P BB18P BC04P 

BC43P HA08 HA21 HA55 

HA61 HB14 HB20 HB39 HB42 

HC04 HC28 HC43 HC63 HC85 - 

HD07 
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CLAIMS 



(Ciaim(s)] 

(Claim I] General fomiMla l-OC(0) C(R) =CH2 (t) 

(R expresses hyt^gen or the onanic radical of carbon numbers 1-20 among a formula J The 
hardenabiUty constituent wMch uses the vinyf system polymer CD and cyanoacrylate systom 
compound which have the ra<fical expressed at one piece and the molecule end even if few per 
molecule as a princtpai component 

[Claim i} The hardonability constituent aecordini to claim t whose R in a ceneral formula I is 
Kyefc-ogcn or a methyl (roup. 

(Claim 3] The hardonability constituent accoriSng to claim I or 2 characterized by for the 
polymer principa) chain of a vinyl system polymer (0 carrying out the polymerization of the 
monomer chosen from the group which comists of an acrylic (meta) monomer, an acrytonitrile 
system monomer, an aromatic series vinyl system morwrner, a fluorine content vinyl system 
monomer, and a silicon content vinyl system m o fwmer. and manufacturing it. 
[Clsim 4] The harderubility constituent accortSng to claim 3 whose polymer principal chain of a 
vinyl system polymer (I) is an acryiio ester system polymer. 

[Claim 5] The hardonability constituent according to claim 3 whoso polymer principal chain of a 
vinyl system polymer 0) is a styrene system polymer. 

[Claim 6] A hardonability constituent given in any 1 term of claims 1-5 vrhose number average 
molecular weight of a vinyl system polymer (D is 3000 or more. 

(Claim 7] A hardonability constituent given in any t term of claims 1-6 whose values of the ratio 
(Mw/MrO of the weight average molecular weight (Mw) measured with the gel permeation 
chromatography of a vinyl system polymer (I) and number average molecutar weight (Mn) are loss 

than 1.8. 

[Cbim 8] A harderubility constituent giveri in any I term of claims 1-7 characterized by a virtyi 
system polymer (1) beir^t what marKifectured according to a living radical polymerization. 
[Claim 9j The hardenabtlity constttuer>t accorxfing to claim 8 characterized by a living radical 
polymerization being an atomic mtgration racfical pdymerizatiorv 

[Claim 10] The hardenabiKty constituent according to claim 9 characterizod by the metal 
complex which is the catalyst of an atomic migration radwal polymerizatien boing a complex of 

copper, nickel, a ruthenium, and irort. 

[Claim 11] The hardonability constituont according to claim 10 whose catalyst of an atomic 

migration radical polymerization is a copper complex. 

[Claim 12] A hardertability constituent given in any 1 term of claims 1-7 characterized by 
manufacturing a vinyl system polymor Q) by ttie polymerization of the vinyl system monomer 
using a chain transfer agent. 

[Claim 13} A vinyl system polymer 0) is general formula 2-CR1R2X. (2) 

(The radical which combined R1 Mid R2 with the ethylene nature partial saturation radwal of a 

vinyl system mor>omer among the formula.) X expresses chlorir>e. a bromine, or iodine. The olefin 
system polymer which has the end structure expressed, and general formula 3M-»~OC(0) C(R) 
=CH2 (3) 

(R expresses hydrogen or tho organic radwal of carbon numbers 1-20 among a formula.) M* 



expresses aBtali metal or tho 4th class ammoruum ton. Hardoitability constituent given in ar«y 1 
term of daims t-12 characterized by boing manufactured by the reaction with the compound 
expressed. 

(Claim 14] The vinyl system polyme r with which a vinyl system polymer (0 has a hytfrvxyl group 
at tho end. and general fomJm 4XC(0) OCR) sCH2 (4) 

(R expresses hycko g e n or the organic ratScal of carbon numbers 1-20 among a formula J X 
expresses cMorino, a bromine, or a hytkoxyl group. HardenabiSty constituent given in any 1 tenn 
of claims 1-12 characterized by ****** manu^scturod by the reaction with the compound 
expressed. 

[Claim 15] a vinyl system pdyrrw (0 reacts a cfisocyanate compound to the vinyl system 
polymer which has a hydroxyl group at the end — making — a remfcial isoeyanate radical ar>d 
general formula 5 HO-R^-OCCO) C(R) =CH2 (5 — ) (R expresses hyckogen or the organic rascal 
of carbon numbers 1-20 among a fbrmulaj R* expresses the divalent organic radical of CBrt>on 
r«»nbers 2-20. Ha rden a biKty constituer«t gjven in any 1 term of daims 1-12 characterized by 
boir« manufactured by the reaction with the compourKl expressed. 
[Cb*m 16] A hardenability constituent g^en in any I term according to claim 1 to 12 
characterized by marwfacturvig a vinyl system polymer (I) by making the siRcon compound 
expressed with at least one end by the general formula 6 by tho wnyl system polymer (Q) which 
has a s9anol vroup react. 
XSP?2-C-C(0)C{L)=CH2 (6) 

(R ta chosen among a formula irtdependently of the halogeruted hydrocarbon racficat which has 
the hydrocsrtxm group or the carbon atom of 1-10 which has the carbon atom of 1-14, X is a 
hy<kt>lysis na^tun machine. 8f>d G is an alkylene oxide ra<fical which has the carbon atom of 1-4. 
and L is chosen from a hydrogen atom or the organic radical of carbon rH«nber$ 1 -20) 
[Claim 17] The hardenability constituortt according to claim 1 0 wiOi which it is chosen from the 
group to which G of a general formula 6 changes from -CH20-. -CH2CH20-. -CH2CH2CH20-. 
ard -CH2CH(CH3) CH20-. and L is further chosen from a hydrogen atom or a methyl group. 
[Claim 18] The hardenability coratituent according to claim 16 or 17 characterized by showing 
the sSanol group of a vinyl system polymer (D) by the gen er al formula 7. 
-(Si(R3)2-b(Y)bO]m-Si(R4)3-a(Y)a (7) 

the inside of a formula, and R3 ar>d R4 — each — the alkyl group of carbon rx^mbers 1-20 — 
The aryl group of carbon numbers 6-20. or the aralkyi radical of carbon rHjmbers 7-20. Or (R") 
when the Tori ORGANO siloxy radical shown by 3Si- (R* may bo the univalent hydrocarbon group 
of carbon rH»nbers 1-20. three R* may be the same, ar»d you may differ) is shown ar>d R3 or two 
or more R 4 exist. They may be the same and may <fiffer. Y shows a hydroxyi group, a shows 0. 1. 
2, or 3. ar>d b shows 0, 1. or 2. m b the integer of 0-19. However, it dial satisfy that it is 
a*mb)^ 1. 

[Claim 19] A hardenabSity constituent according to claim 19 in case a silanol group is m= 0 in a 
general formula 7. 

[Claim 20] A hardenability constituent given in any 1 term of claims 16-19 characterized by 
being what marwfactured when it performs hyth-olysis of a hytkolysls nature machine and 
changes into a siland croup, after a vir>yl system polymer OD performs the hydrosilylation 
reaction of the vinyl system polymer which has an at least 1 alkenyl radical at the end. and tho 
s3icon compound having a hydrolysis nature machine and a hydrosilyl radicaL 
[Claim 21] The hardenabiGty constituent according to claim 20 with wMeh tho siScon compound 
having a hy<kolysis nature machine and a hydrosiM racfical is characterized by being chloro 
<Smethylsilane. 

[Ctaan 22] A hardenability constituent given in any I term of claims 1-21 characterized by 
containirtg a hardening accelerator. 

[Claim 23] The hardenability constituent according to claim 22 characterized by choosing a 
hardening accelerator Irom crown ether and the analog of those, polyalkylene oxide, and its 
derivative. 

[Claim 24] A hardenability constituont given in ** any 1 term of claims 1-21 characterized by 
contaming a flexMe-nzed agent. 
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(Claim 25] Adhesives using a hardenability constituent given in any I term of claims 1-21. 



[Translation done.] 
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« NOTICES • 

JPO and MClPI tr« not responsibls for any 

causad by tha usa of thia tranalation. 



1. Thts document has boon tranilated by eomputer. So the translstian may not rafloct the oripral 
precisely. 

2. **** ihows the word which can net be translated. 
3Jn the drawings, any words are not translated. 

OETAILEO OESCRtPTION 

[Deuaed Descnption of the bwentivO 
(0001] 

[rield of the Invention] This invention relates to the hardenabttty cortstituent conUMng the 
vinyl system polymer and cyanoacrylate system compound which have an acrylic fiinetionaGty 
radical at the end. and its application. 
[0002] 

[Description of the Prior Art] By existence of the moisture of a minute amount or an aOtaK. 2- 
cyanoacrylate of a pnnctpal component carries out anionic potymenzation easily, ar>d uses the 
property to harden quicKly. and the cyanoacrylate adhesives which use 2-cyanoacrylate as a 
prinwipal component are the various industrM worlds, the me<Scal field, the leisure field, and a 
thirtg currently further used also at ordinary homes widely as an instantaneous adhesive. 
However, while the cyanoacrylate adhesive cenerally marketed has the convenient property of 
pastin« up glass, a metal, plasties, a tree, textiles, paper, etc. momenta ril y, generally it is making 
the following various faults latent. 

[0003] Sirtce it has the <fauit 1> irriuting odor, when ventiistion is poor, in the adhesion using 
adhesives. displeasure may be sensed abundant. 

[0004] <Fault 2> When the pdymertzation was carried out with the moisture in atmospheric air. it 
became white powder and it adhered on the outskirts of jointing of actierertd (albinismX and the 
a ppear a nce of adherend b spoiled or 2-oysnoacrylate which vototiiized is a p plied to sdhetion of 
the electrical and electric equipment and eleotromo parts, adhesion of the wMte powder to a 
contact surface may cause a eiwitact ^uit. 

[0005] Smee the <fault 3> hardened material is hard when adherend is flexWe. there is a 

possSiility of checking crookedness of adherend. 

[0006] In order to cancel those faults, various proposals are made from the former, and as an 
improwement of an irritatirtg odor and alrinism. afltoxy akyl 2-cyanoaerylate. such as methoxy 
ethyl 2-cyano8Crytate ar»d ethoxyethyl 2-cyanoacrylato. and using totrshydrofurfuryl 2- 
cyanoacrylate etc. further are proposed as 2--cyarK>acrylate of a raw material. For example, the 
approach of using sikyi 2-Gyanoacrylate together to alkoxy akyl 2-Gyanoaerybte (JP.1-24t90.B). 
How to use TOfRIKURORU trifluoro ethane together to alkoxy elkyi 2~cyanoacrylate or 
tetrahydrofurfuryl 2-cyanoacrylate (JP.62-47462.BX To aDioxy alkyi 2-cyar>o8crylate or 
tetr a hydrofurftiryl 2-cyanoacrylate. moisture. How to use together raiScai polymerization 
inhibitor and anionic polymerization inhibitor ( JP.58-53876,B). Trve or less % of the weight of 
cyarw acetate contents. How to use an anionic polymerization inhibitor together to the aOioxy 
alkyI 2-cyanoacryt8te or tetrahytkoiurfuryl 2-cyanoacrylate which is 5 or less % of the weight of 
akiohol contents, and 0.02 - 0.2 % of the weight of moisture contents (JP.55- 151 074^0. How to 
carry out concomitant use content of radical polymerization inhSMtor and the anionic 
polymerization irMbitor at the alkoxy alkyt 2-cy8no8cry{ate which is 0 - 5 % of the weight of 2- 
alkoxy ethyl cyarw acetate contents, and 0 - 5 % of the weight of 2-8lkoxy ethar>ol contents 
(tJP.54-9763SA} etc. — it is proposed and Kamiichi of a part of cyarKwcrylate adhesive with 
whi(^ an irritating odor and albinism were reduced by them is carried out. However, the 
cyanoacrylate a<fiesive which uses akoxy alkyI 2-cyafwacrylate or tetrahydrofurfuryl 2- 



cyanoacrylate as a component cannot say 2-cyanoscrylate of a general purpose that 
preservation stabiEty is good as compared with others or the cyanoacrylate adhesive used as a 
component. On the other hand, as an approach of raising the stabiGty of a cyanoacrylate 
adh esi ve coratituertt The approach which the s t abilizer of various many ways and polymerization 
irihSKtor are proposed, artd uses into it the sour gases and the spocifie compounds other than 
the compound chosen from a boron trifluoride and boron-trifkjorida complex salt (respectively 
henceforth BF3 and Bf^ complex saftX and BF3 ( JP.62- 1 OCeSSA). Although the approach 
(JP.3-77B6,A) of using fknroboric acid etc is proposed, these approaches carvtot be referred to 
•s net noeessarSy effective to the cyanoacrylate adhesive which uses alkoxy aOtyl 2- 
cyanoacry la te as a componerrt. either. Ther e fore, whte it was expected as what improves an 
ir ritati ng odor and abinisnv since preservation statiility was worse than a genersK-pirpose type 
instantaneous actiesive, the salaa m ethod of atttesives is remarkably Kmited by the appBoation 
and the cyanoacrytate a<f)esiw« which uses alkoxy alkyI 2-cyanoBcrylate as a eomporwit could 
not but stop at industrial use. 

[0007] Furth er more, the approach of •ddb>g f1exa>le-ized agents, such as • plasticizer (JP.2- 
3467a>0, a polymer (JP.2-34678X JP.5-247409>0. or a multifurtctionsl compound (JP.6- 
14560SA JP.6-145606AX also as an approach of giving flexftiility to cyarwacryiate adhesive is 
prcpo s ed. Although it is po ssMe to consider as cyanoacrylate adhesive c ombi ni ng the above— 
mentior^ technique in order to solve an irritating odor, albinism, and flex9>ifity to coincidertce 
the thing excellent in the cyanoacrylate adhesive [ itself ] preservation stability which uses 
aOuwy aOtyl 2-cyanoacryl8te as a compertent at said appearance carried out — not but 
Pt'Bservation stability gets still worse, and also the adhesives which add the above compounds to 
it and are obtained An a<f>esion rate and the point of being a Cttle late are added, and the 
operation and the user or sales method snd v ender of a<9iesives sre further Kmited from the 
above mentioned thirtg. and also cannot but limit an application to industrial use. Although there 
are some which are iniScated by JP.t0-l76142,A as an approach of solving these troubles, in 
Crant of flexibXty. and tha point of pant of rubber elasticity, it is still more inadequate. 
[0008] On the other har«d. the polymer which has an alkenyl radical at the end of a chain 
constructs a bridge by using curing agents, such as the very thing independefKe or a hydrostlyl 
radteal content compound and grvirig the hardened material which was excellertt in thermal 
resistance and endurance is knowrv As a principal chain frame of such a polymer, polysiloxarte 
system polymers, such as polyester system polymer poly dxnethylsiioxane, su^ as hydrocarbon 
system polymer polyethylene terephthalato, such as polyether system polymer polybutadranes. 
such as polyethylene oxide, ar^ polypropyler>e oxide, polytetramethylene oxide, pdyisoprerte. 
polychloroprwe. poiyisobutylef>es. or those hydrogenation ot^ccts. pdybutylene terephthalate. 
and the poly eaprdactone. etc. are ilkistrated. and it is used for various appfications accordmg to 
the property of a principal chain frame. 

[0009] It has the property which is not acquired in the various above-mentioned polymers, such 
as a vanyl system polymer, weatherability or thermal resistance especially (meta) with an 
expensive acrylic polymer, oiiproof. and trBr\$psrcncy. end. as for what has an alkenyl raiScal in a 
side chain, the use as a high tweatherability coating is proposed (for example. JP.3'-'277645.A, 
JP.7-70399>0. 

[0010] However, the acrylic polymer which has an alkenyl radical at the ertd (meta) b difficult to 
manufecture. and it is hardly put in practical use. 

[001 1] The martuhctura approach of an aeiyGe polymer of havkig an alkenyl radical in both ends 
is indicated by using for JP.1-247403.A the dithiocarfosmste which has an alkenyl racfical. or a 
diaOyI (fisuifide as a chain tramfer agent. Moreover, to JP.6-2 1 1922 A. a hydroxyl-group content 
pdysulftde or the acrylic polyir w which has a hydroxyl poup at the end by making an alcoholic 
system compound into a chain transfer agem is manufactured, and the marH/facturo approach of 
an acrylic polymer by using the reactivity of a hyikvxyi group of havirtg an alkenyl radical at the 
end is further irKf ieated. 

[0012] On the other hand the hardenabiCty rubber elasticity constituent is widely used as 
adhesives. a sealant, shock absorbing material, etc. If these are classified from a harderung 
means, although 'A. is stable, it win be tSvided roughly into that to which cmssSnking reaction 
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starts with heating into atmospheric air using the so-called moisture hardenabiKty constituent 
which hardens at a room temperature by operation of hygroscopic moistxre. and serves as a 
rubber elasticity otuect. a HIDORI sibnisng reaction, etc. under seal. 

[0013] However, in the approach mentioned above, it is difficult to introduce an alkenyl radical 
into the end of a polymer certainly. Moreover, by these approaches, since the usual radical 
polymerization was used the molecular weight distrftution (ratio of weight average mdeorfar 
weight and nuifiber average molecular weighO of the polymer obtained usually had 2 or more and 
the large therefore problem that viscosity was high, if viscosity is high, in case it uses as a 
seaSng material or adhesives. the problem that the handling at the time of construction cannot 
become cfifficult. or the filler for reinforcement earmot be blended so much win arise, for example. 

[0014] Furthermore, it was not easy to introduce an acrylic furK:tionality racfical with radical 
polymerization activity into the acryBc polymer in which a polymerization is carried out by the 
ra<fical polymerization (metaX Most compounds with which the acrylic ^arctionality radical was 
introduced especiaDy into the ertd of oGgomer are not compourKled 
[0015] 

[Problem(s) to be Solved by the Invention] Cyanoacrytate at^sive is used not only for industrial 
use but for the constxning public as an instantaneous adhesive, rwt only industrial use but the 
consimng public is looking forward to the instantaneous adhesive which has flexibility in a 
hardened material, and the further ame&oration of preservation stability and an adhesion rate is 
demanded also in the industrial worid. Conventional 2-cyanoacr/late is also holding many 
troubles as above-mentioned. This invention makes it a technical problem to offer a 
cyanoacrylate system instantarMOus adhesive with a flexa>le hardened material. 
[0016] 

[Means for Solving the Problem] This invention is a hardenabiiity constituent which uses as a 
praieipal component the vinyl system polymer (I) and cyanoacrytate system compound which 
have the radical expressed with a general formula I at the one-piece molecule end even if few 
per molecule. 
-OC(0)C(R)=CH2 (1) 

(R expresses hyc^gen or the orgarwc radical of cart>on numbers 1-20 among a formula J 
Although limitation is not carried out. as for the polymer principal chain of this vinyl system 
polymer (I), it is desirable that it is what is manufactured by mainly carrying out the 
polymerization of the monomer chosen from the group which consists of an acrylic (meta) 
monomer, an acrytonitrile system monomer, an aromatic series vinyl system monomer, a fluorine 
content virtyl system monomer, and a silicon contertt vinyl system It is desirable that 

the vakie of the ratio (Mw/Mn) of the weight average molecular weight (Mw) measured ¥ritfi the 
gel permeation chromatography of a vinyl system polymer (I) and number average rnolecular 
weight (Mn) is less than 1 .8. 

[0017] As for a vinyl system polymer (0, manufiicturing by the Bving raiScal polymerizstion is 
desirable. arKi it is still more desirable to manufacture according to an atomic migration ra<5cal 
polymerization. . For limitation, a vinyl system polymer (0 is general formula 2-CR1R2X, although 
noX carried out. (2) 

(The radical which combined R1 and R2 with the ethylene natLre partial saturation radical of a 
vinyl system monomer among the fonmub.) X expresses chlorine, a bromirw. or iodine. The obrm 
system polymer «which has the end structure expressed, and general formub 3M+-0C(0} C(R) 
=CH2 (3) 

(R expresses hy<^gen or the organic racfical of carbon nun4»ers 1-20 among a formula J M-*- 
expresses alkali metal or the 4th cbss ammoruum ion. It is desirable to manufacture by the 
approach of performing a reaction with the compound shown etc. 

[0018] Furthermore, it is desirable that the hardening accelerator is used together by the above- 
mentioned constituent in this invention. Moreover, this invention b abo the adhesives which 
used the hardenabiBty constituent of this invention. 
[0019] 

[Embo<fiment of the Invention] This invention is a hardenabiiity constituent which uses as a 



prirtcipal compor>ent the vinyl system pdynter (I) and cyanoacrylate system compound which 
have the radical expressed with a gerwal formub 1 at the one-piece molecule end even if few 
per molecule. 
-0C<0)C(R)=CH2(I) 

(R expresses hydrogen or the organic radical of carbon numbers 1 -20 among a formula J 
First, a polymer (I) is explained below. 

It b rwt limited especbtly as a morwrmtr which forms the prirtcipat chain of «polymer 0) » 
<prirK:ipal chain of polymer (I)> polymer (I), but various kincb of things can be used. If it 
itkistrates. an acrylic acid (meta). a methyl acrybte (metaX An ethyl acrybte. acryKc-acid 
{meta>-r»-propyl. acrylic-acid (meta) isopropyl. (Meta) Acrylic-ackl-n-butyl. bobutyl acrylate 
(metaX (Meta) Acryttc-acid-tert-butyl. acrylic-acid (meta)-n-pentyl. (Meta) Acrylic-acid-n- 
hexyl. acryOc-acid (meta) cydohexyl. (Meta) Acrylic-ackl-n-heptyl acryUc-acid (meta>-n-octyl. 
(Meta) 2-ethylhexyl acrybte. acryKc-acid (meta) rwiyl. (Meta) Acrylic-acid DESHIRU. acryltc- 
acid (meta) dodecyl, acrylic-ackJ (meta) phenyl. (Meta) Acrylic-acid tokjyl. acrylic-acid (meta) 
benzyl, acrylic-acid (meta)-2-methoxy etfiyl. (Meta) AcrySc-acid-3-methoxy butyl, acryfic-acid 
(meta)-2-hydroxyethyl. (Meta) 2-hyc*roxypropy1 acrybte. acrylic-acid (meta) stearyl. (Meta) 
Metagiycidyl acrybte. acrylic-acid (meta)-2-aminoethyl. (Meta) gamma-(methacryloyl oxypropyl) 
trimethoxysibrw. the ethylerteoxide adcfition product of an acrylic acid (meta), AcryKe-aeid 
trifkwromethyl methyl, an acrylic-acid (meta)-2-trifkioro methylethyl, (Meta) Acrylic-acid-2- 
perfluoro ethyl ethyl. acryCc-acid (meta)-2-perfluoro ethyl- 2-perfiuoro butyl ethyl. (Meta) 
Acryfie-acid-2-perfKJoro ethyl, acrylic-acid (meta) perfkmro methyl, (Meta) Acryfic-acid JIPA 
fluoro methyl methyi acrylic-acid (meta) 2-perfluoro methyl-2-perfluoro ethyl methyl. (Meta) 
Acrylic-acid-2-perfKJoro hexyl ethyl, acrylic-acid (met8)-2-perfkioro OESHIRU ethyl. (Meta) 
Acryfic-acid (meta) system m or w mer s . such as acrylic-aeid-2-perfhjoro hexadecyl ethyl: 
Styrer>e. (Meta) Styrene system monomers, such as vinyltoluerte. alpha methyl styrene. KUROmi 
styrerte. a styrene sulforwc acid ar>d its salt: Perfluoro ethylene. Fluorine content vinyl 
mortorrters. such as a perfkwro propylene and vinyKdene fkioride: >finyltrimetoxy»bne. SiBcon 
corttent vinyl system monomers, such as vinyltriethoxysibrw: A maleic anhydride. MonoalkyI 
ester and <Salkyl ester of a maleic acid and a maleic acid: A fiimaric acid. MortoalkyI ester 8r>d 
dbfcyl ester of a fiimaric acid: Maleimide. Methyl maleimkle. ethyknaleimide. propyl msleimide. 
butylmaleimide, Hexyl mabimide. octyf maleimide, dodecyl mabimide. stearyl maleimide. 
Maleimkie system mor>omers. such as phenyl maleimide and cydohexyl maleimide; Acrylonitrile. 
Nitrile voup content vinyl system monomers, such as a methacrylorwtrile: Acrybmide. Amide 
group content vinyl system mor>omers, such as methacrybmide; Virtyl acetate. Conjugated 
(Senes. such as alkenes; butadienes, such as vinyl ester, ethylene, such as propionic-acid vinyl, 
vinyl pivalate, benzoic-scid wr«yl, and cirmamic acid vinyl, and a propylene. arMi an isoprene: a 
vinyl chloride, a vinyfider»e chloride, an atlyl chloride, altyl abohol. etc. are mentiorwd These may 
be used independently, and even if it carries out copolymerization of the plurality, they are not 
eared about. In case it copolymerizes. random copolymerization or block copolymerization is abo 
avaibMe. Also in these monomers, the meta(acrylic) system monomer from the physical 
properties of a product etc., an acrylonitrile system monomer, an aromatic series vinyl system 
monomer, a fluorine content vinyl system monomer, and a silicon content vinyl system monomer 
are desirable. More preferably, it is an acrylic ester system morwmer and a methacrylic ester 
system monomer, arul is butyl acrybte stiD more preferably. In this invention, copolymerization of 
these desirsble monomers may be carried out to other monomers, snd it is desirable in that case 
that these desirable monomers are contained 40% by the weight ratio, tn addition, an acrylic acid 
(meta) expresses an acrylic acid and/, or a methacrylic acid with the above-mentior>ed 
transcriptiorv 

[0020] There b especbUy no Rmit about the molecular weight distribution of a polymer (I), i.e.. 
the ratio of weight average molecutar weight (Mw) af>d number average molecular weight (MnX 
(Mw/Mn). however, the viscosity at the time of considering as a hardenabiiity constituent — low 
— stopping — handling — easy — carrying out — in addition — and in order to acquire 
sufficient hardened materbl physical properties, the narrow thing of molecuiar weight distribution 
is desirable. It b 1.3 or less sbtl more preferably 1.4 or less still more preferably 1.5 or less still 
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mor« preferably 1.6 or less stiO more preferably 1.7 or less more preferably [ as « value of 
molecular weighft <£stjrftMitior>. less than t .8 are desirable, and ]. As for measurement of mpleculy 
wetsht <fistr3>utMn. measurirtf with (el permeation ohromatO|r«t>t«y (CPC) is most common. 
Chloroform tnd THF can be used as a mobile phase, a polystyrene |el cokTm can be used aa a 
cokjmn. and number averafe molecular weight etc. can be calculated by polystyrene cortwersion. 
[0021] Although there is espociaDy no limit about the molecular weight of a polymer (IX it b 
desirable that it is in the range of 500-100000. The original property of a vinyl system polymer is 
it hard to be discovered that molecular weight is 500 or less, and handling may become it difficult 
that it is 100000 or more. 

The radical polymerization method used in the approach of compouncfing the vinyl system 
polymer (0 of <polymerization> this invention can be classified into the 'control radical 
pdymerizBtion method^ which can introduce a tpecirio function^ group into 'the genwBl radical 
polymerizatian method" to which copolymenzation of the monomer which has a specific 
functional pt>up. and the vinyl system monomer is only carried out. and the location controOed 
[ end ]. using an azo system compound. • peroxide, etc. as a polymerization initiator. 
[0022] Although 'a general radical polymerization method' is a simple approach, since the 
monomer which has a specific functional croup by this approach is not introduced into a probable 
p olymer, when it is going to obtMn a polymer with the high rate of organie-funetions-izing. it is 
necessary to use this morwmer quite in large quantities, wid there is a trouble that the rate of a 
polymer that this specific functional groi^ is not introduced becomes large, by Kttle use 
conversely. Moreover, since it is a free radkal polymerizatiofx the trouble that only a large 
polymer with high viscosity is obuined also has molecular weight (fistribution. 
[0023] A 'control radical polymerization method' can be cbssified into the 'living radical 
polymerization method' the polymer of the molect^ weigK as a desi^ is obUined mostly, by 
growing without the 'chain transfer agent method' the vinyl system polymer which has a 
functional p-oup at the end is obtained, and a polymerization growth end causing termination 
reaction etc by performing a polymerization using the chaav transfer agent which has a further 
speciTto functional group. Although a 'chain transfer agent method' can obtain a polymer with 
the high rate of organic-functions-izing. the chain transfer agent wMch has quite a lot of specific 
functional pcups to an iratiator is required for it and it has a probl em on the firtsncial side also 
ineiuiSng processing. Moreover. Vko the above-mentioned 'general radical polymerization 
method', since it is a free ra<Seal polymerization, the trouble Utat it is large and only a polymer 
with high viscosity is obtained alao has moleeutar weight ffistrBiution. 

[0024] While termination reaction cannot occur easily and the narrow (Mw/Mn is 1 . 1 to about 
1.5) polymer of molecular weight cSstribution is obtained though it is the radcal polymerization by 
wMch control is made difRetdt since the temiination reaction a 'Bvir^g radkal polymerization 
method has a high rate of polymerization, and according to coupling of ra<ficals etc. tends to 
occur unlike these polymerization methods, molecular weight is freely controllable with the 
preparation ratio of a monome r and an iratiator. 

[0025] Therefore, a 'Irving radical polymeHzation method' has narrow moleculv weight 
tfistribution. and is more desirable as the manufacture approach of a vinyl system polymer of 
having the above-mentioned speofie functional group for the monomer which can obtain a 
polymer with low viscosity upwards and has a specific functional group since [ of a polymer ] it 
can introduce into the location of arbitration mostly. 

[0026] In adcfitiort. although livir^ polymerization means the polymerization to which an end 
always continues having activity and the chain grows in the narrow sense, the pseudo-living 
polymerization vriiich grows while that by which the end was inactivated, and the activated thing 
are generally in an equilibrium state is also contained. The defirwtion in this invention is also the 
latter. As for the 'bving radical polymerization method', research is positivety made irrto groups 
various in recent years. As the example, for example A journal OBU American chemical society 
(J. Am.Chem.Soc J. 1994, 118 vohimes. the thmg using a cobalt porphyrin complex as shown in 
7943 pages. Macro leakage~at~bulb KYURUZU CMacromolecules). 1 994, The thing using ra<Scsl 
scavengers, such as 27 volumes and a nitroxide compound as shown in 7226 pages. 'The atomic 
miration ratficsl polymerization" (Atom Transfer flacfical Po|ymerizatio<%ATfV>} etc which makes 



an or ga rlic halogertide etc an irutiator »nd makes a traruition metal complex a catalyst is raised. 
[0027] Also in a 'living radwal polymerizstion method', an organic halogenide or a haktgenation 
sulfbnyl compound An initistor. "The stomiG migration nMfieal polymerization mcrthod' which 
carries out the poly m erization of the vinyl system monomer by making a transition metal complex 
irAo a catalyst Aa the manu^cture approach of a vinyl system polyme r of in addition to the 
description of the above-me n tioned 'Gvinc rsifieal pol y me ri zation method' having a halogen 
comparatively advantageous to a KjnctionaHgroup conversion reaction etc. at the end. ar>d 
havirtg a specific fvtctional pvup from the degree of freedom of a design of an initiator or a 
catalyst being brge. it is sta more desirable. As this atomic miration radical polymerization 
method Matyiaszewski et ai [ for example. X Journal OBU American chemical society (J. 
AmLOMHikSoc) 1995. 1 1 7 vdwnes, 5614 pages, macro leakagn-at-bulb KYURUZU 
(M a cro m ole c ulu i ) 1995. 28 volunesw 7901 pages. Science (Science) 1996. 272 volumes. 28 
vohjmes, 1721 etc pages, etc. wid be mentioned in 886 pages. WO 96/No. 30421 official report. 
WO 97/No. 18247 official report v Sawamofco et aL. and macro leakage-at-bulb KYURUZU 
(Macromolecules) I99S. 

[0028] In this inventiorv although which approach is used among these does not have especially 
constraint, a control radical polymerization is used hxidamentally. the ease of control etc. to a 
Bwng radical polymerization is stfll more desirable, and an atomic migration radkai polymerization 
method is especialV desirable. 

[0029] FnX, the polymerization using 1 of control radcal polymerizations ar>d a chain transfer 
agent is explsined. Espeoially as a ra<Scal polyme r ization using a chain transfer agent (telomerX 
although rxit Gnwted. the foOowing two approaches are illustrated as an approach of obtaining a 
vin)^ system polymer with the ertd structure suit^>le for this invention. 
[0030] They are the approa ch of obtaining the polymer of a halogen end. using halof enated 
hy<^x>cart>on as shown in JP.4-132706>K as a chain transfer agent. arKi a method of obtaining the 
polymer of a hydroxyl-group end. using a hydroxyt-gn>up content mercaptan or a hy<^oxyl-p-oup 
content polysulfide aa shown n JP.61-271306X JP.2594402.a end JP.54-47782>^ etc as • 
chain transfer agent. 

[0031] Next, a living radical polymerization is explairted. 

[0032] Among those, the approach using ra<Scal scavengers, such as a nitroxide compound, is 
explair>ed first. Generally in this polymerization, a stable rwt ROKISHI free ra<Scal (= N-0-) is 
used as a radical capping agent. As such compounds, although limitation is not carried out. the 
rat ROKISHI free radkal from annular hydroxy amines, such as a 2. 2, 6. and 6-permutation-1- 
pipericfinyloxy ra<Scal and a 2. 2. 5. and 5 p eii i Mtatton- 1 -pyrroCtfinyl oxy-racScal is desirable. As 
a substituent. a with a carlion num b e r s {, such as a methyl group and an ethyl group. ] of four or 
less alkyi group is suitable. Aa a concrete nit ROKISHI free radical compound Although limitation 
is not carried out 2, 2. B. a S-tetramethyf-l-ptperidrryloxy radical (TEMPO). A 2. 2. 6. and 6- 
tetraethyHI-piperidinyloxy radical, A 2, 2. 6. and 6-tetramethyf-4-oxo — 1-piperidinyloxy ra<fical. 
2. 2. 5. arMi 5-tetramethyl-l -py rroB d in yl oxy-ratfcal. I, 1 artd 3. and 3-tetramethyl-2-ISOINDOF?I 
nO oxy-radicsl. N. mnd H-G tert butytamcne ory-radical etc. is mentiorted. bistead of a nit 
ROKISHI free radical, a free radical with a stable gahrinoxyl CgalvinoxyO free radical etc. may be 
used. 

[0033] The above-mentioned racScal capping agent is used together with a radical generating 
agenA. It is thought that the resultant of a radical capping agent and a radical generating agent 
serves as a polymerization initiator. arMi the polymerization of an addition polymerization nature 
monomer advartces. Although especially both concomitant use rate b not limited. 0.1-10 mds of 
radbal initiators are suitable to radical capping agent 1 Mol. 

[(X)34] As a radical generating agent althouflh various compourtds can be used the peroxide 
which may generate a racfical is desirsble ur>der polymerization temperature conditions. As this 
peroxide, atthoush limitation is not carried out there are aDtyla perester, such as peroxy 
carbonates, such as dialkyi peroxide, such as discyl peroxide, such as benzoyl peroxide and 
tauroyi peroxide. JIKUMIRU peroxide, and G t-butyl peroxide, diisopropyl peroxi dicarbonate. and 
bis(4-t-butyl cyc:lohexyl} peroxi (ficarbortate. t-butyl peroxyoctoate, and t-butyl peroxybenzoste. 
etc Especially benzoyl peroxide is desirable Furthermore, ra<Scal generating agents, such as a 
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racfical generating nature azo compound IBte azobisisobutyronitril. can also be used irutead of 
peroxide. 

[0035] Macromolecules An alkoxy amirw compound as shown in the following figure may be uaed 
as an irutiator ir\stead of using together a radical capping agent and a radical generating agent as 
reported by 1995. 28. and 2993. 
[0036] 
[Formula 1] 





When using an alkoxy amine compound as an initiator, if what has furwtional groups, such as a 
hydroxyl group as it shown in the above figure, is used, the polymer which has a functional group 
at the end will be obtained If thb is used for the approach of this invention, the polymer which 

has a functiorul group at the ertd will be obtained. 

[0037] Although polymerization conditions, such as the monomer and solvent which are used by 
the polymenzation usirtg radical scavengers, such as the above-mentiorted nitroxide compound, 
and polymerization temperature, are not limited, they are the same as that of what is used about 
the atomic migration racfical polymerization expbined below, and are not cared about 
[0038] Next the more desirable atomic migration ratScal polymerizatitwi method as a living radical 
polymerization of this invention is explained. 

[0039] by this atomic migration radical polymerization, an organic halogenide especblty the 
organic halogenide (for example, the carbonyl compound which haa a habgen in an alpha position 
and the compound which has a halogen in the benzytic position) which has reactant high csrborm 
habgen association, or a habgenation sulfonyl compound is used as an initbtor. 
[0040] it lUustrates concretely — if it becomes — C6H5-CH2X. C6H5-(XH} (X) CH3, and C6H5- 
C (X) (CH3) — two (however, the inside of the upper chermcal formub. C6 H 5 a phenyl group 
and X chlorine, a bromine, or iodine) — 

R5-C(H) (X>-CO two R6. R5-C(CH3) (X)-CO two R6. RS-C(H) {X)-C(O) R6. RS-C(CH3) (X)-C 
(O) R8 (among a formub). R5 and R8 are the same — or — <fiffering — a hycfr-ogen atom or the 
alkyI group of carbon numbers 1-20. an aryl group or an aralkyt radical, artd X — chlorine, a 
bromine, or iodine 

R5-C6H4-S02X (setting at each above-mentioned ceremoriy. RS is a hydrogen atom or the alkyI 
proup of cart>on numbers 1-20. an aryl group, or an aralkyi radical. ar>d X is chlorine, a bromine, 
or iodine) etc. b mentioned. 

[0041] The organic halogenide or haiogenation sulfonyl compound which has functiorwl groups 
other than the fur>ctiortal group which starts a polymerization as an irutiator of a living radical 
pdymerization can also be used In such a case the vinyl system polymer wMch has the 
structure expressed with ono principal chain er»d to the principal chain end of another side by 
the general formula 2 in a functional group is manufactured. As such a functional group, an 
alkenyl radbal. a cross-linking silyl racfical. hydroxyl. an epoxy group, the amino group, an amide 
group, etc. are mentioned. 

[0042] What has the structure which it is r»ot limited as an organic halogenide which has an 
atkenyl racfical. for example, is shown in a gerteral formula 8 b ilkistrsted 
R8R9(XX)-R10-R11-C(R7>:CH2 (8) 



the inside of a formub, and R7 — the organic radical of carbon numbers 1 -20 — hydrogen or a 
methyl group — cbsirabb — R8 ar>d R9 — hydrogen — The univalent alkyI group of carbon 
rumbers 1-20. an aryl group, an aralkyi or the tlung mutualy connected in the other end. and 
RIO [ or ] - C(0) O- (ester group). -C(0>- (keto radical) or o-. m-. p-phenybne grcxjp. X in 
which R 11 may inckide one or more etfier linkage by cfirect coupling or the divalent organic 
racScal of carbon numbers 1-20 as an example of chlorine, a bromirw. or the iocfine substituents 
R8 artd R9 Hydrogen, a methyl group, an ethyl group, n-propyt group, an isopropyl group, butyl, a 
pentyl racfical. a hexyl group, etc. are mentioned. R8 and R9 may be conrwcted in the other er>d 
and they may form the annular fiwne. 

[0043] As an exampb of an organb halogervde of having the alkenyl radical shown by the gerwal 
formub 8 XCH2C(0) 0(CH2) nCH=CH2. Hthree cc(H) (X) C(0} 0(CH2) nCH=CH2. 2(H3C) C(X) C 
(O) 0(CH2) nCH=CH2. CH3CH2C(H) (X) C(0) 0(CH2} nCH=CH2. [0044] 
[Formula 2] 



a 



C03<CH,)nCH-CH2 



(Setting at each above-mentioned ceremony, for X. chlorine, a bromine or bcfirte. and n are the 
integer of (K-20) 

XCH2C (O) O nO (CH2) mCH=CH2. H3cc (CH2) (H) (X) CiO) 0(CH2) n0(CH2) mCH=CH2. 2 
(H3C) C(X) C(0) 0(CH2) nO(CH2) mCH^H2. CH3CH2C(H) (X) C(0) 0(CH2) nO(CH2) 
mCH=CH2. [0045] 
[Formub 3] 



^^^^^^^^ 



(Setting at each above-mentioned ceremony, for chlorine, a bromine or iodine, and n, the integer 
of 1-20 aixl m are [ X ] the integer of 0-20} 

c m. p-XCH2-C6H4-(CH2> n-01^H2. o and m, p-CH3C(H) (X)-C6H4-(CH2) n-CHsCH2. o and 
m. and P-CH3 — CH2C(H) (X)-C6H4-(CH2) n-CH=CH2 (each above-mentioned formub — 
setting — X — chbrine — ). A bromirte or iodine. ar»d n are the integer of 0-20. 
<K m. P-XCH2-C6H4- n-0- {CH2) (CH2) m-CH=CH2. o and m. and p-CH3 — C(H) (X)-C6H4- 
(CH2) n-0-(CH2) m-CH=CH2. o and m, and p-CH3CH2 — (XH) (X)-C6H4-(GH2) n-0-(CH2) 
mCHsCH2 (in each above-mentioned formub), For chlorine, a bromine or iocfine. and n, the 
integer of t-20 artd m are ( X ] the integer of 0-20. 

o, m, and p-XCH2-C6H4-0- (CH2) n-CH=CH2. o and m, and p-CH3 — C(H) (X)-C6H4-0-(CH2) 
n-CH-CH2. o and m. and p-CH3CH2 — C(H) (X>-C6H4-C-<CH2) n-CH=CH2 (each above- 
mentioned formub — settirtg — X — chlorine, a bromine, or iodine — ). n b the integer of 0-20. 
o. m. and p-XCH2-C6H4-0- n-O- (CH2) m-CH=CH2. o arKi m. p-CH3C (CH2) (H) — (X>-C6H4- 
0-(CH2) n-0-(CH2) m-CH=CH2. o and m. and p-CH3CH2C — (H) (X>-C6H4-0-(CH2) n-O- 
(CH2) — m-CB=CH — two On each above-mentioned formula) For chlorine, a bromine or iocfine. 
ar>d n, the integer of 1 -20 »nd m are [ X ] the integer of 0-20. 

The compound further shovm by the general formub 9 as an organic habgenicie which has an 
alkenyl racfic:^ is mentjor*ed. 
H2C=C(R7)-R11-C(R8XX)-R12-R9 (9) 

(the inside of a formula, and R7. R8. R9. R<SUP>1 1 and X — the above — the same — R12 — 
cSrect coupling. -C(0) O- (ester group), and - CXO>- (keto racfical) or o-. m-. and p-phenylene 
poup are expressed) 

Althcxigh R1 1 is cfirect eoupfirig or the divalent organic radical (one or more ether linkage may be 
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mekided) of carbon numbers 1-20. when it is <firect eoupGnf. the vinyl crotjc has combined with 
the carbon wMeh has combined the halocen. and it is an altyl hafide (host, hn this case, since 
carbon-helocen association is activated by the contiguity vinyl iroup. there may not not 
necessarily be need of havinf C(0) O set a phenylene grou^ etc. as RI2. and may be direct 
couplins. When Rll is not direct coupiinc. in order to activate carbon-haioKen association, as 
RI2. O seU. a C(0) C (O) radical, and a pherrylene croup are desirable. 

[0046] If the compound of a general formula 9 is iOustrated concretely. CH2sCHCH2X. CH2=C 
(CH3) CH2X. CH2=CHC (H) (X) CH3. CH2=C C (CH3) (H) <X) CH3. CH2=CHC (X) (CH3) 2. 
CH2=CHC(H) (X) C2H5. CH2=CHC(H) (X) CH (CH3)2, CH2=CHC(H) (X) C8H5. CH2=CHC(H) (X) 
CH2C6H5. CH2=CHCH2C(H) (X>-C02R. CH2=CH(CH2)2C(H) (X)-C02a CH2=CH(CH2)3C(H) 
(X>-C02R, CH2=CH(CH2)8C(M) (X)-C02R. CH2sCHCH2C(H) (X)-C6H3. CH2sCH(CH2)2C(H} 
(X}-C6HS. and CH2=CKCH2)3C(H) (X)-C6H5 (each above-mentioned formula — settbig — X — 
cHorine arxJ a bromine — }. O iodirte artd R can mentmn the aikyi groiip of carbon fwimbers 1-20. 
an aryl group, an aralKyI ra<ficat, etc. 

(0047] If the example of a halogenation sulfonyl compound of having an aDienyl radical ia grvon. 
they win be 0-. m-. p-CH2=CM-<CH2) n-C6H4-S02X. o-. m-. p-CH2sCH-<CH2) n-0-C6H4- 
S02X. etc (setting at each above-mentioned ceremony, for X. chlorine, a brormne or iodine, and 
n are the integer of 0-20X 

[0048] What has the structure which it is not limited especially as an organic halogenide which 
has the above-mentioned cross-tinking silyt radical, for example, is shown in a general formula 10 
is inustrated. 

R8R9C(X>-R10-R1 1-C(HXR7X:H2-(Si(R13)2-b(Y3bO]m-Si(Rt4)3-a(Y)a (10) 
the inside of a formula, artd R7. R8. R9. RIO, RIt and X — the above — the same — RI3 and 
RU AB The aSiyl group of carbon numbers 1-20. an aryl pvup. an araltyl radteal Or (R") 3SiO - 
(R" is the univalent hydrocarbon group of carbon rxjmbers I -20) three R' — being the same — 
Offering — — when the Ton ORGANO siloxy radical shown is shown and RI3 or two or 
more R 14 exist they may be the same and may differ. When Y shows a hydroxy! group or a 
hydrolysis nature machine arvJ two or more Y exists, they may be the same and may differ, a 
shows 0. 1. 2, or 3. and b shows 0. 1. or 2. m is the integer of 0-19. However, it shall satisfy that 
it is a-*fMb>=1. 

If the compound of a general formula 10 is ilkistrsted corK:retBly XCH2C (O) O nSi (CH2) 3. 
CH3C (0CH3) (H) (X) C (O) O nSi (CH2) 3. (0CH3) 2C (CH3) (X) C (O) O nSi (CH2) (0CH3) 3. 
XCH2C(0) 0(CH2) nSi (CH3) (0CH3)^ CH3C(H) (X) C(0) 0(CH2) nSi (CH3) (OCH3}2. 2(CH3) C 
(X) C(0) 0{CH2) nSi2 (in each above-mentioned fbrmub) (CH3) (OCH3X For X. chlorine, a 
bromirw. iodine, and n are the integer of 0-20. 

XCH2C (O) O nO (CH2) mSi (CH2) 3 H3cc (0CH3) (H) (X) C (O) O nO (CH2} mSi (CH2) 3. 
(0CH3) 2C (H3C) (X) C (O) O nO (CH2) mSi (CH2) 3. CH3CH2C (OCH3) (H) (X) C (O) O nO 
(CH2) mSi (CH2) 3. XCH2C (0CH3) (O) O nO (CH2) mSi (CH2) (CH3) 2 H3cc (OCH3) (H) (X) C 
(O) O nO (CH2) m-Si (CH2) (CH3) 2. 2(H3C) COO C(0) 0(CH2) nO(CH2) m-Si (CH3) (OCH3)2. 
and CH3CH2C(H) (X) C(0) 0(CH2) nO(CH2) m-Si (0CH3) (CH3)2 (each above-mentioned 
formula — setting — X — chlorine — ) (OCH3). For a bromine, iodine, and n. the integer of 1-20 
and m are the integer of 0-20. 

o. m. P-XCH2-C6H4- 2Si (CH2) 3. o and m. p-CH3C (OCH3) (H) (X) -C6H4- 2Si (CH2) 3. o and 
m, P-CH3CH2C (0CH3) (H) (X) -C6H4- 2Si (CH2) 3. o and m. p-XCH2-C6H4- (0CH3) 3Si 
(CH2) 3. o and m. p-CH3C (OCH2) (H) (X) -C6H4- 3Si (CH2) 3. o and m. p-CH3CH2C (OCH3) 
(H) (X) -C6H4- 3Si (CH2) 3. o and m. p-XCH2-C6H4- (0CH3) 2-0- (CH2) 3Si {CH2) 3. o and m. 
P-CH3C (OCH3) (H) (X) -CBH4- 2-0- (CH2) 3Si (CH2) 3. o and m. p-CH3CH2C (OCH3) (H) (X) 
-C6H4- 2-0- (CH2) 3Si (CH2) 3. o and m. p-XCH2-C6H4-0- (0CH3) 3Si (CH2) 3. o and m. p- 
CH3C (OCH3) (H) (X) -C6H4-0- 3Si (CH2) 3. o and m. p-CH3CH2C (0CH3) (H) (X) -CaH4-0- 
3-Si (CH2) 3. o and m. p-XCH2-C6H4-0- (OCH3) 2-0- (CH2) 3-S* (CH2) 
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